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Electric Radio was founded May 1989 by Barry Wiseman, N6CSW. 
The magazine continues publication primarily for those who ap- 
preciate vintage gear and those who are interested in the history of 
radio. It is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. 

We depend on our readers to supply material for ER. Our primary 
interest is in articles that pertain to vintage equipment and oper- 
ating with a primary emphasis on AM, but articles on CW and SSB 
are also needed. Photos of hams in their hamshacks are always 
appreciated. We invite those interested in writing for ER to write 


or call. 

Regular contributors include: 
Bob Dennison (W2HBE); Dale Gagnon (KWIIl); Chuck Teeters 
(W4MEW); Bruce Vaughan (NR5Q); Bob Grinder (K7AK); Jim 
Hanlon (W8KGI); Brian Harris (WA5UEK); Tom Marcellino 


(W3BYM); John Hruza (KBG@OKU) 


Editor’s Comments 


Last month I mentioned that I would be doing an article about Hoisy Hoisington 
(W4C]JL) in this issue. I have received a great deal of information, and in order to 
do a proper tribute, I have rescheduled the article for the April issue. I would like 
to thank everyone who has sent in information and photographs of Hoisy for this 
article, and the contributions received to date will be put to good use! 

I have been operating a lot on 10 meters this year, and have noticed that the band 
is not in as good a shape as it was this time last year. If the band is open at all, it 
will be open for shorter periods, and tends to close abruptly. It also seems like the 
good openings where the band is open for hours with strong signals are becoming 
infrequent. Everyone I’ve talked to seems to be noticing the same thing, and they 
suggest trying 15 meters as an alternative to 10. The traditional AM gathering spot 
has been 21.425 mc, and I would like to suggest making it the 15-meter AM calling 
frequency. There is a long established maritime net at 21.400 that we need to avoid, 
but 15 meters is a big band and it shouldn’t be too hard to find clear spots. 

Recently we were sent a copy of the Canadian regulations for their Amateur 
Radio Service. In reading them over, I was surprised to learn what a difference an 
international border makes in regulating emissions. For example, here is a portion 
of the AM-friendly Canadian rule sections: 

Standards for the Operation of Radio Stations in the Amateur Radio Service 
10. Restrictions on Capacity and Power Output 

The transmitting power of an amplifier installed at an amateur station shall not be 
capable of exceeding by more than 3 dB the limits on transmitting power described 
in this section. 

10.1 Amateur Radio Operator Certificate with Basic Qualification 

The holder of an Amateur Radio Operator Certificate with Basic Qualification is 
limited to a maximum transmitting power of: 

(a) where expressed as direct-current input power, 250 W to the anode or 
collector circuit of the transmitter stage that supplies radio frequency energy to the 


[Continued on page 31...] 
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West Coast Member’s AMI Update 


by BILL FELDMANN, N6PY 
Nopy@qnet.com 


During late January conditions im- 
proved on 75 meters for local skip. 
Most of the local nets like the AMI 
West Coast Net have been able to func- 
tion. However, there is still excellent 
long skip with many stations out of 
California able to check in to the AMI 
net with excellent signals. Addition- 
ally, the SSB QRM on 3870kc seems to 
have decreased with the shorter skip 
conditions. 

On 40 meters there have been many 
stations checking into the 9:00am PST 
Saturday and Sunday morning AM 
round table group on 7293kc. On the 
two Saturdays that I participated they 
had over 15 stations checking into this 
interesting group. Most members of 
this group are in Arizona and Southern 
California. 

Conditions are still excellent on 160 
meters with many AM groups copied. 
One group that meets every Tuesday, 
Thursday and Saturday night at 9:00pm 
PST on 1925kc has had great discus- 
sions of AM military and amateur gear. 
Unfortunately, lately there hasn’t been 
much activity on 1885kc from Moun- 
tain Time zone stations copied here on 
the West Coast due to short skip. 

Ten meters has continued to have 
good conditions during January. The 
Collins Collectors Association Sunday 
ten meter net has been having so many 
checking in during the normal net time, 
1800Z to 1930Z, that many are being 
missed. For that reason the other net 
controls and myself have been taking 
early check in stations starting at 1700Z 


and giving those credit toward their 
ten check-ins during 12 months require- 
ment for the certificate. Those of you 
that have checked into this net ten times 
should request your certificate by send- 
ing an email’'to Pete) *KSPZ ya 
k5pz@ARRL.net if you haven't yet. Be 
sure to give Pete a list with the dates 
you checked in, your call and name, as 
you want it on the certificate, along 
with your current mailing address. 
There is no cost for the certificate. 

Thanks to all of you for the nice 
comments about my picture in 
Dennis’s, W7QHO, shack and my ar- 
ticle on the 75A1 in the January ER. 
Many asked what tubes I’m holding, 
they are 1625’s that Dennis gave me 
which are now very happy multiply- 
ing the frequency in one of my ART13’s. 

Hope to be working all of you during 
the next month on AM or CW with one 
of my ART13’s. 


[] ER 


Join AMI and support our AM 
organization! Send $2.00 to AMI 
International, Box 1500, 
Marrimack NH 03054 
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Frequency Stabilization For YourMowhawk 


by Ron Eisenbrey, AB5WG 
115 First Street 

Sugar Land, TX 77478 
ab5wg@mylinuxisp.com 


My Mohawk has been saying, “Fix 
me! Fix me!” for years. As we all know, 
restorations can be time consuming, 
never mind the expense, and it is easy 
to justify delaying the project. After 
reading Tom Bonomo’s (K6AD) three 
excellent ER articles, “New Hope For 
Your Heathkit Mohawk,” I decided that 
the time had arrived to begin. If you 
have not tried Tom’s modifications, 
you should. It will make your Mohawk 
into a whole new receiver. What a 
difference in performance and fidelity! 

I departed from Tom’s mods in two 
ways. First, I could not find the Interna- 
tional Rectifier power mosfet, IRFD1Z0. 
Itseems that every Mohawk owner in the 
country purchased every last one of them 
and International Rectifier was not go- 
ing to make any more of them. I did 


find a suitable substitute for the de- 
vice, and it is available from Mouser 
Electronics. It is the SGS-Thomson, 
STD6N10. I used it for both the AGC 
amp and in the BFO oscillator. It works 
fine and there is no need to change any 
associated components. So, if you are 
having trouble finding the IRFD1Z0, 
go for the STD6N10. 

My second departure, and the sub- 
ject of this article, was with the prob- 
lem of drift. With my Mohawk, you 
might as well keep your hand on the 
tuning dial. On long-winded AM trans- 
missions when I would go back to re- 
ceive mode I would wonder where ev- 
eryone went! They could be several kc 
in either direction of the last known 
position of the Mohawk tuning dial! 
Since all the drift in the Mohawk is 


The Heath RX-1, the Mohawk, was one of the first ham band only kit receivers. It was 
produced from 1958 to 1964 and wore the famous Heath green color scheme. 
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related to temperature variations my 
thought was that if I could get the RF 
deck temperature stable, I could also 
achieve frequency stability. If I did not 
have to replace any components in the 
RF deck in the process it would be an 
added bonus. Well, I am here to tell 
you that the hypothesis proved true. 
You can have frequency stability with 
original stock RF deck components and 
the construction of a temperature con- 
trolled environment. The best part of 
all is the Mohawk chassis is just made 
to do this. I do not know if the Heath 
engineers might have been thinking 
about this or not, but the mechanical 
construction of the RF deck sure makes 
you wonder. It would be an easy con- 
struction project. 

When we think of temperature control 
we naturally think in terms of a thermo- 
stat such as in the kitchen oven. These 
work great for cooking but the tempera- 
ture variations around the set point of a 


Figure 1: Oven bottom plate with heating elements mounted and wired. The foil 


thermostat can be significant, often be- 
tween 25 and 50 degrees. The reason for 
this is that full heating energy is ap- 
plied until the set point is reached. 
This results in oven temperature over- 
shoot when heating energy is removed. 
The same happens when the thermo- 
stat calls for re-application of heating 
energy but it is termed undershoot. We 
get a lot of temperature variation with 
the thermostat and it is just not suited 
for the precise control of delicate elec- 
tronic circuitry. 

Whatis suited for precise temperature 
control is a device that is termed a Pro- 
portional Temperature Controller. These 
little electronic wonders are precise and 
very smart. They use sensors to measure 
temperature and have enough sense to 
start reducing heating voltage as the set 
point is approached. Consequently, you 
get little temperature variation around 
the set point. Properly adjusted, they 
will hold temperature to within 0.5 


insulation was glued to the plate prior to mounting the heating elements and 
then trimmed to clear the compartment partitions. 
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Figure 2: The temperature sensor was mounted near the top of the chassis on 
the mixer front partition wall. If you look closely you can see the % inch 
aluminum stock attached to the bottom of the partition walls and used to secure 
the bottom plate of the oven. 


degrees. plate extended all the way to the front 

For the Mohawk project I was looking of the chassis, covering the 1st IF com- 
for a temperature controller that would — partmentas well. | used 0.090-inch thick 
have an accuracy of plus/minus 0.5 aluminum plate and it was cut in a 
degrees F, would control.a resistive | metal shop to exact dimensions to fit 
heating load with an applied voltage of inside the edge rail of the chassis bot- 
120VAC, was economical, and was tom and center partition. This needs to 
small in size. I found a controller that — be cut as exact as you can get it, you 
met all the criteria in the Oven Indus- don’t want wind drafts entering any 
tries model 5C1-142 with the TP40-2 cracks around the bottom plate and 
sensor. There are other manufacturers chassis edges. The plate sits inside the 
of proportional temperature control- chassis rails and creates a nice flush 
lers. Just remember that whatever con- bottom over half of the chassis. The 
troller you choose to use, it must be |= compartment shields in the RF deck are 
sized for the load, and it must be the already recessed 0.090 inches below 
proper sensor for the selected tempera- __ the chassis rail, which makes me think 
ture range. that the Heath engineers might have 

The mechanics of the sheet metal oven thought about a cover plate at some 
for the Mohawkare very simple. All you stage in their design. I counter-sunk all 
need is a metal plate to cover the under- screw heads on the bottom side of the 


side of the RF deck chassis. My cover __ plate so it is nice and smooth and cre- 
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Figure 3: The mounting location chosen for the temperature controller. The 


associated fuse was mounted on an aluminum plate just above the controller 
and was fabricated to cover the hole left from the old power supply electrolytic 
capacitor. The fuse plate also contains a grommet to allow passage of controller 


wiring to the bottom of the chassis. 


ates no problems sliding into the 
Mohawk cabinet. To secure the bottom 
plate to the chassis I added % inch 
square aluminum bar across the length 
of two compartment shields. These 
were secured to the shields with metal 
screws and the other side of the bar 
was match drilled and tapped to secure 
the bottom plate. 

For the heating elements I used four 
35W, 500-ohm resistors connected in 
parallel. This calculates out to about 125 
watts of heating power with 120 VAC 
applied. The flat type resistors were 
chosen as opposed to the round body 
type because they give a more even dis- 
tribution of heat and their low profile 
gives more clearance under the chassis. 
The resistors were mounted on 1/4-inch 
spacers and metal foil insulation was 
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glued to the inside of the bottom plate 
under the resistors. The insulation was 
carefully cut witha razor knife in places 
where the plate touches the compart- 
ment shields. I also cut pieces of the 
foil insulation and glued them to all 
inside edges of the oven. 

Figure 1 shows basic construction of 
the bottom plate with resistors mounted. 

Figure 2 shows detail of the sensor 
mounting inside the mixer compartment 
on the front of the mixer partition. This 
location was chosen because it is nearest 
the center of the RF deck. If you look 
closely you willsee the aluminum square 
bar on top of the compartment shields. 
All wires were run forward and exited 
the compartment through the existing 
grommet in the 1* IF section. 

Figure 3 shows the mounting detail 
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Figure 4: If we could remove the right side of the Mohawk chassis, this is what 
the RF deck and bottom plate would look like in cross section. The two wires in 
the front of the picture are attached to the sensor. The first IF section is to the 
right of the picture and outside of the RF deck partitions. Note the clearance 
room for the resistor heaters. 


of the temperature controller. I put the 
controller in the location of the original 
5V4 rectifier tube. I went with solid- 
state rectifiers in my Mohawk restora- 
tion and this space was available. There 
are plenty of other places you can 
mount the controller if you desire. It is 
small, about the size of a cigarette pack- 
age, and there is lots of room in the 
Mohawk chassis. I wired my control- 
ler to be “always on” and installed a 
separate fuse in the power circuit for 
protection. The fuse is visible directly 
in front of the controller. “Always on” 
means that as long as the Mohawk is 
plugged into the wall outlet, the RF 
deck will be temperature stable. 
Figure 4 shows the RF deck removed 
from the chassis and the bottom plate 
with heating elements installed. It 


y. 


should give you a clear idea of the 
cross section appearance. Once every- 
thing was buttoned up I did some addi- 
tional sealing for air leaks. The biggest 
air leakage is directly under the main 
tuning capacitor. Those three big rect- 
angular holes will never do! A quick 
trip to the attic and I returned with 
some pink stuff and stuffed those holes 
neatly. Another big air loss is in the 1* 
IF section along the front wall of the 
chassis. More pink stuff put an end to 
that leak. On some of the other leaks | 
used clear silicone seal. I did not seal 
every possible hole in the top deck 
with silicone, just the major drafts. For 
instance I did not seal around any of 
the RF coil mounting tabs. 

For adjustments and measurements 
you will need a VOM and some type of 
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temperature measuring device. The 
VOM should be connected to the load 
side of the controller and set to mea- 
sure voltage. It will allow you to see 
how the controller is responding to 
temperature changes by displaying 
voltage delivered to the load. For tem- 
perature measurements I used a digital 
infrared thermometer. There are other 
ways to measure temperature, includ- 
ing some good probes for your VOM. 
Your temperature-measuring device 
should have the capability of display- 
ing at least 4% degree increments. Radio 
Shack makes an economical infrared 
hand held device that works well, 
model 22-325 If you go the infrared 
route to temperature measurement be 
warned that the reflective aluminum 
surfaces will give you false readings. I 
put a small piece of masking tape on 
the chassis in several spots and took 
the readings from the surface of the 
tape to eliminate the problem. The 
temperature controller has three ad- 
justments - coarse, fine and differen- 
tial. The coarse setting will get you 
close to the set point as measured by 
the sensor, the fine setting a little closer, 
and the differential will minimize varia- 
tion around the set point. In working 
with the controller set the initial set- 
tings as follows: differential all the 
way on (full clockwise for the 5C1-142) 
and the coarse and fine controls about 
mid scale. Make small adjustments at 
a time and allow the chassis time to 
react to the new settings. Start with the 
coarse adjustment and as you get within 
two degrees of the set point, switch to 
the fine adjustment. Once you are 
within a degree, adjust the differential 
to minimize swings around the set 
point. I would make a setting and then 
wait about 5 minutes to see its effect. 

Just what is the magic number for 
temperature? We certainly want a tem- 
perature that will give us frequency sta- 
bility. At the same time we do not want 
to melt anything inside the oven. We 
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also need to consider that when the rest 
of the Mohawk is powered up (the other 
half of the chassis that is not always on), 
its thermal stability point should be lower 
than that in the oven. Additionally, 
every point on the chassis will measure a 
different temperature. What to do, what 
to do! For all of you who had thermo- 
dynamics in college it would be easy to 
write all the equations and come up with 
a magic number. In my case, I had two 
weeks of thermo in engineering and de- 
cided that I really did not want to be an 
engineer. So, lacking any scientific equa- 
tions here is what I did. 

First, pick your temperature measure- 
ment points on the chassis and always 
use the same measurement points. For 
the Mohawk, I chose three points: top 
center of the RF deck, top center of the 
IF/ AF deck (the half of the chassis that is 
not part of the oven), and the top center 
of the RF sub-chassis sitting on top of the 
RF deck. Remember, heat rises and this 
is important in choosing a temperature 
for the RF section. On the Mohawk you 
will see about a 6-degree difference from 
the top of the RF deck to the top of the RF 
sub chassis (the RF sub chassis is where 
the 3 front end tubes are located). 

Second, calculate the melting point of 
components. Most are rated at 85 de- 
grees centigrade before they become 
unreliable. The math calculates out to 
about an equivalent 185 degrees F. So, 
185 degrees F would bea good point not 
to exceed. 

Third, measurements were made on 
the Mohawk with the oven off to see 
what a normal operating temperature 
might be. That came out to about 114 
degrees F after one hour of operation. 
Yours may be higher. Remember, mine 
is less the 5V4. 

Fourth, all that is left is to find is the 
correct temperature between 114 and 185. 
I started off thinking it would be some- 
where around 140 degrees, but when the 
temperature leveled off it was a little too 
toasty to the touch. I then backed down 
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the temperature to something more rea- 
sonable, and for my set I settled on 121 
degrees F for the measurement point on 
the RF deck, which translated to 127 
degrees on the RF sub chassis measure- 
ment point. I found no measurable fre- 
quency stability difference between 140 
and 121 and it just made more sense to 
use the lower temperature. 

Stability measurements were measured 
with the frequency counter connected to 
pin 8 of the 12AT7 high frequency oscil- 
lator tube. I used a 10x probe to avoid 
loading the oscillator output. Measure- 
ments were made every 15 minutes fora 
six-hour period and recorded. I chose to 
take measurements on 40 meters and a 
second set of measurements on 20 meters 
after results were recorded on the 40- 
meter tests. (Do not try to do both 
multiple sets of measurements at the 
same time—you will never get the 
Mohawk back to the same place if you 
switch bands. Don’t touch that tuning 
dial!). As I started recording the first drift 
measurements I was convinced that my 
frequency counter was stuck! Some re- 
corded measurements showed no drift 
over the recording period. Asolid whack 
onthe 12AT7 assured me that the counter 
was working properly! I was amazed. 
Days before I had a Mohawk that was 
drifting kc, and now this same set was 
averaging less than 100 cycles drift per 
hour on 40 and 20 meters. What a differ- 
ence in stability, and all achieved with- 
out changing a single original compo- 
nent in the RF deck. 

As the oven is always on, it will be 
consuming energy if the Mohawk is 
plugged into the wall. The controller 
and oven draw about 1/3 A once thermal 
stability has been reached. Annual power 
consumption is a consideration with an 
always-on circuit. However, the cost is 
nominal for what can be achieved in 
frequency stability. Control voltage to 
the heaters averages about 40 volts at 
stability. Now I only get drift in the 
Mohawk in the first five minutes of op- 
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eration and that is attributed to the front- 
end tube filaments getting warmed up. 
Ultimate stability could be achieved by 
always running the filaments of the front 
end - maybe on regulated DC voltage. I 
chose to live with a few minutes of drift 
and not sacrifice the tube life. 

This method can be applied to any 
boat anchor with which you may be hav- 
ing drift problems. If you can isolate the 
drifting section of the rig and create a 
controlled temperature environment, 
your drift will be minimal. Iam already 
considering a similar circuit for the 
Apache VFO. 


Note: Oven Industries Inc., Industrial 
Controls Division, 207 Hempt Road, 
Mechanicsburg, PA 17055 (717)-766- 
0721 http://www.ovenind.com 


New Hope _ for your Heathkit 
Mowhawk, Tom Bonomo (K6AD), ER 


#103 (November 1997), ER# 102 (De- 
cember 1997), ER# 104, (January 1998). 
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The Grey Ghost-U.S.S. Hornet, CVS-12 


by Al Tipsword, W6GER 
4711 Glenwood Dr. 
Camino, CA 95709 


w6ger@gotnet.net 


The U.S.S. Hornet Museum Ship (CVS- 
12) is currently docked at Alameda Point, 
the old Alameda Naval Air Station, on 
San Francisco Bay. What a fine lady and 
what an outstanding history she has. 

In the summer of 2000 I toured the 
Hornet with a local radio club. This was 
my first time aboard anaval vessel of this 
size and one with this much history. 
During my four-year tour in the Navy as 
acommunications technician, [had never 
served aboard aship. It was overwhelm- 
ing to see the complexity of the opera- 
tions that the sailors aboard the Hornet 
dealt with on a daily basis. After seeing 
the Enlisted Men’s quarters I felt a little 
guilty, as my shore station quarters were 
better than the officer’s quarters aboard 
Hornet. I felt that lowed my shipboard 
colleagues a debt of gratitude. 

In the fall of 2002 Carl (WB6PIR) called 
asking if Iwould be interested in joining 
a newly formed radio club, The U.S.S. 
Hornet Amateur Radio Club. | jumped at 
the chance. Shortly thereafter I traveled 
to Alameda and attended the ‘volunteer’ 
training program aboard Hornet. At last, 
I was a member of a shipboard crew. 

The first thing I learned was the his- 
tory of the ship. CV-12 was the eighth 
ship of the U.S. Navy to bear the name 
Hornet. She has a very proud heritage 
tracing back toa sailing ship launched in 
1775 during the Revolutionary War. CV- 
12 was commissioned in 1943 and was 
named after her predecessor CV-8, which 
was sunk in October 1942 during the 
pacific battle of Santa Cruz Island. 

CV-12 has a very impressive combat 
record. During WW2 the Hornet was at 
sea for eighteen months without ever 
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‘tying up at a dock. During the Pacific 


Campaign the Hornet shot down 668 
enemy aircraft, destroyed 742 on the 
ground, sank one carrier, a cruiser and 
ten destroyers. She also devastated en- 
emy shipping by sinking 27 ships, with 
the possible sinking of 37, and damaging 
of 413 others. The Hornet itself was under 
attack 59 times and never hit by a bomb, 
torpedo or Kamikaze plane. 

Oh what a glorious history the Hornet 
has, serving in WW2, the Viet Nam war 
and the Cold War. To end her fabulous 
career the Hornet served as recovery ship 
for the Apollo 11 & 12 moon landing 
astronauts. The Hornet was decommis- 
sioned in June of 1970. In the following 
decades the Hornet was moved several 
times, ending up in Alameda, CA. In 
August of 1998 the ship was open to the 
public as amuseum ship. 

During my indoctrination and tour of 
the ship it was noted that much of the 
ship had been renovated and restored for 
public viewing. A docent told me that 
there were 13 radio rooms on the ship, 
but none of the radio rooms were open to 
the public. These ranged from Radio 
Central to small compartments contain- 
ing only one or two pieces of equipment. 
During my tour of the ship I met two 
volunteers, George Campbell and Andy 
Ceseski, who are in the process of restor- 
ing Radio Central to a condition that will 
permit it to be open for public viewing. 
Many of the other radio rooms will most 
likely never be open for public viewing 
due to their inaccessibility. 

The radio rooms aboard Hornet were 
demilitarized some time after the ship 
was decommissioned. In 1998, when the 
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Here is a view of the Hornet’s flight deck, taken from a location near Primary 
Flight Control, a part of the ship’s Island structure. The San Francisco Bay 
Bridge is just visible in the top right of this photograph. 


ship became a museum, it was required dio Club operates with a call sign of 
that environmentally unsafe materials NB6GC. The club’s purpose is to pro- 
be removed. Asbestos and PCB’s and mote interest in amateur radio and the 
other unsafe materials were removed. USS Hornet Museum Ship for the com- 
Most all of the radio equipment was munity, its past crew members and club 
affected. All of the transformers andca- |= members. The club members also serve 
pacitors containing PCB’s were removed the museum ship’s staff and assist in 
rendering much of the equipment inop- preservation of the Hornet. 

erable. Between the original demilitari- The club operates special events from 
zation and the final environmental the ‘New Radio Room’ located in the 
cleanup a majority of the radio equip- island above the flight deck. Although 
ment ended up inan unusable condition this compartment was originally a navi- 
and will probably never be operational gation office, it is now used by the club 
again. 


HORNET AMATEUR RADIO CLUB 

Tom (KB6SSN) formed the current 
USS Hornet Amateur Radio Club in 
July of 2002. 

The club’s goal is to become the ‘The 
Voice of the Hornet’. The ships original 
Navy call sign was NBGC. In honor of 
the original call the Hornet Amateur Ra- 
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Here is the Hornet’s Radio III Transmitter Room with eight racks of classic 
communications equipment. One rack of AN/WRT-2 is out of view, just to the 
left. Pictured here from left to right are 3 racks of the AN/WRT-2, one rack of 
AN/WRT-1, and 3 racks of the AN/URC-32 equipment. Until the ship was 
opened as a museum, these rooms were off limits to the public. 


as the “New Radio Room”. Thanks to 
the efforts of Carl (WB6PIR), the radio 
room is now equipped with three Har- 
ris RF-350 transceivers. During special 
events one transceiver will support SSB 
operations and one transceiver will 
support CW operations. The third unit 
will serve as a backup. 

In February the radio club will begin 
providing a Boy Scout Radio Merit Badge 
Program. While not taking the scouts 
to the level necessary to obtain their 
license, the program will provide 
enough information to those who are 
truly interested to follow up and ob- 
tain licenses. Each of the scouts will 
need to make and log a live QSO. So 
look for them on the air every other 
weekend beginning February 22nd. 

Also in February the radio club will 
begin the license class program for the 
Golden Gate Young Marines. This pro- 
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gram will work with each Young Ma- 
rine to obtaining their license. One 
unique aspect of this program is that it 
will not only be held aboard Hornet, 
but in the field as well. Radio club 
instructors will bivouac with the ma- 
rines and hold classes. The commander 
of the group has stated that Marines 
need to be able to learn under any 
conditions. 

One of the clubs future goals is ac- 
quiring vintage radio equipment, re- 
storing it and putting it on the air dur- 
ing special events. 


MEMBERSHIP 
The club is currently soliciting new 
members and would like to ask for 
your support. Individuals can provide 
support in many ways: 
Be a distant supporter and check-in 
to the radio net to offer your support or 
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In the large Radio Central Radio Receiving Room a large amount of authentic 
equipment has been preserved. In this photograph, from left to right, are two 
CV-591A SSB converters, an R390A receiver, and Model 28 ASR teletype 
equipment. One can only imagine the messages received here during the years 
CVS-12 was in service. 


correspond with the members via the operate a second net on one of the 
clubs e-mail server. upper HF bands to allow distant sta- 
Participate in special event station tions an opportunity to check-in and 
operations from aboard Hornet. participate. 
Work with the Boy Scouts of America The current radio net meets each 
to assist scouts in obtaining merit badges. Wednesday at 21:30 hours Pacific Time 
Participate in restorations of vintage on 3.857 MHz. LSB. 
radio equipment for use aboard Hornet. The club also has a working net each 
If you are interested in becoming a night of the week to coordinate the clubs 
member of the club youcanapply viae- efforts. This net also meets at 21:30 Pa- 
mail or via the clubs weekly radio net. cific time on 3.857 MHz. 
Via e-mail submit your name, address 
and call sign to: SPECIAL EVENT FREQUENCIES 
hornetinfo@halemail.com SSB: 7.240, 14.320, 21.320 and 28.320 
MHz. 
RADIO NET CW: 3.530, 7.030, 14.030, 21.030 & 


Currently the club net only operates 28.030 MHz. 
on 75-meter phone There are plans to 
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Another corner of Radio Central has these three shelves of original equipment. 
On the top are two R1051/URR HF receivers. The center shelf holds AN/WRR- 
2 HF receivers, and on the bottom are AN/SGC-1 AFSK TTY converters. 
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Looking another direction in Radio Central we find the multi-channel TTY 
receiving center. Frozen in time, the equipment is typical of the era when the 
ship was last in service, with numerous R1051/URR, AN/WRR-2A, AN/ 
WRR-3 and R390A examples showing. To the right is a partially complete rack 
that contained TTY patch panels and power supplies for the 60 ma loop 
equipment for teletype communications. Don’t we wish our ham “Radio 
Central” could look this great? 


REFERENCES: 

If you are interested in viewing more 
photos of the USS Hornet and the radio 
rooms check out the following web 
site. This site contains 80 photographs, 
mostly of the radio rooms and equip- 
ment. http://www.gqsl.net/wé6ger 
hornet/index.html 

Additional information about the 
U.S.S. Hornet Museum can be found at: 


http: //www.uss-hornet.org. 


U.S. Navy Radioman Insignia 
15 
Electric Radio #166, March 2003 


While the USS Hornet was docked in Bremerton Washington, these World War 
II era National receivers were donated to the ship to become part of the 
museum’s displays. These are all of the National RAO series, and look to be 
RAO-5s by inspection of the photograph. The RAO-5 was produced during 
WW2, and was designated the CWQ-46229 by the Navy Department. They 
were 11-tube, 5-band superhet HF receivers with a crystal filter. There were 
several versions produced, the RAO-1 thru RAO-8. In this view there are over 
500 pounds of National Receivers pictured! 
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In the Radio Central Radio Receiving Room another five shelves of vintage 
equipment is found. The top shelf has two R1051/URR HF receivers complete 
with their shockmount bases. The next three shelves hold five more donated 
World War 2-era National RAO-series receivers. Just below the R1051’s is a 


key-controlled switch that is was used to route secret communications to other 
locations on the ship. 
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The Combat Information Center has been preserved. On the left is the AN/ 
SPA-8 PPI, or Plan Position Indicator that shows target horizontal angle and 
distance. Next to it on the right is the AN/SPS-30 Radar Range Height that will 
show vertical slant range and height. 


[Editors Note: From the Historic Naval Ships Association, ER has obtained the 
following additional information about the U.S.S. Hornet’s distinguished history: 


Class: Essex Aircraft Carrier 

Launched: August 30, 1943 from Newport News Shipbuilding Co., Newport 
News, Virginia 

Commissioned: November 29, 1943 

Modernized and re-Commissioned: September 11, 1953 at Brooklyn Navy Yard, 
Flushing, New York. 

The eighth Hornet (CV-12) had an extraordinary combat record in WW HI, 
engaging the enemy in the Pacific in March 1944, just 21 months after the laying 
of her keel and the shortest shakedown cruise in Navy history (2 weeks). For 
eighteen months, she never touched land. She was constantly in the most forward 
areas of the Pacific war - sometimes within 40 miles of the Japanese home islands. 
Her pilots destroyed 1,410 enemy aircraft and over one million tons of enemy 
shipping. Her planes stopped the Japanese super-battleship Yamato and played 
the major part in sinking her. She launched the first strikes in the liberation of the 
Philippines, and in Feb. 1945, the first strikes on Japan since the Doolittle raid in 
1942. The “Grey Ghost” participated in virtually all of the assault landings in the 
Pacific from March 1944 until the end of WW II, earning 9 battle stars and the 
Presidential Unit citation. In 1969, Hornet recovered the Apollo 11 space capsule 
containing astronauts Neil Armstrong and Buzz Aldrin - the first men who walked 
on the moon - and Michael Collins. A short time later, she recovered Apollo 12 
with the all-Navy crew of “moon walkers”. The F/A 18 fighter plane is named after 
this distinguished ship. 
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ARC operates special event stations with modern equipment. On Pearl 
Harbor day 2002 such operations commenced. The top photo shows Rich 
Rasmussen (W6TQQ) copying CW, and at the bottom is the SSB station. Ken 
Fowler (KO6NO) is facing the camera, and Dave Clemes (KG6GTR) is logging 
the QSOs. The man standing is not identified. ge 
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Marconi Centennial Operation 


by Bob Callahan, W1QWT 
56 Acorn St. 
Scituate MA, 02066 


On the evening of January 18" 1903, 
Gugliemo Marconi sent the first trans- 
atlantic message by radio to the King of 
England from Wellfleet, Massachusetts, 
located on Cape Cod. 100 years later, 
on the evening of January 18" 2003, 
members of the Marconi Radio Club 
commemorated this event by re-broad- 
casting that original message along with 
one from George W. Bush. 

For one week leading up to this cen- 
tennial event, the old Coast Guard sta- 
tion in Eastham, a few miles south of 
the original Marconi station, was used 
to set up many types of equipment. The 
station represented a complete time line 
history of radio communications. There 
was a Spark station which was for dem- 
onstration purposes, an amateur radio 
station consisting of five HF stations, a 
1950’s vintage ham station, an IRLP 2 
meter station, a UHF Echolink station, 
a finally a satellite station. 

As a lover of history and vintage 
radio equipment I was asked by the 
President of the Marconi Radio Club, 
K1VV, if I would come and operate a 
vintage AM station. Always willing to 
promote amplitude modulation and 
vintage ham equipment, I jumped at 
the chance. 

At the beginning of the event Don 
(K1DC) brought his Johnson Ranger 
and Hallicrafters SX 24 Skyrider to 
Eastham. This combination stayed there 
all week. The club provided a 75-meter 
dipole up about 40 feet for the event, 
and Don used this station to make some 
contacts during the week. Then, on 
Wednesday night, AA1AU drove out 
to Eastham to do some operating. 

On Friday afternoon, in the middle 
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of a Cape snowstorm, I drove my Mus- 
tang out to Eastham with my Johnson 
Viking Valiant and National NC-300 
that I promptly set up and tested. The 
SWR meter showed a good match on 75 
meters and the scope I brought for 
monitoring the modulation also 
showed decent modulation. 

During the event Don (K1DC) and I 
completed about 63 AM QSO’s. There 
were many busloads of people who 
visited the station. On Saturday the 18" 
Marconi’s daughter, Princess Ellettra, 
visited with us and spoke about how 
proud her father would have been of 
our efforts. NASA technicians set up 
an uplink to the International Space 
Station (ISS) for the Princess to wish 
the ISS commander good will. 

The vintage station attracted a lot of 
attention. Many new hams that had 
never seen separate receivers and trans- 
mitters stopped by to ask questions. 
Many an old timer would stop by to 
reminisce. One older gentleman 
stopped by with his grandson to show 
him how it was done in his day. The 
young man never saw a tube before 
and when he peered into the top of the 
Valiant he exclaimed, “Mister, Mister 
your radio has a fire in it!” When I 
explained about the “warm glow of the 
filaments” I think I saw a tear in the old 
man’s eye. He was certainly thinking 
of the “good ole days”. 

That evening, the long-awaited re- 
broadcast of the original transatlantic 
message began, followed by the presi- 
dential message of 2003. Here is the 
text of both messages, starting at 7:00 
PM on CW and at 7:30 PM on phone: 

OST QST QST 
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During the AM operations at Eastham, Don (K1DC) on the left and Q (W1QWT) 
on the right pause for a photograph to be taken 100 years to the day after the 
historic Marconi transmission across the Atlantic Ocean occured. 


The other HF stations were also busy. These operators, and some located in 
other rooms, contributed to the QSO total count. Icom sent a couple of 1C756 
Pro-2s, and the Marconi Cape Cod Memorial Radio Club had two Kenwood 
TS2000s. The entire operation appealed to many amateur radio interests. 
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Princess Elletra Marconi, Marconi’s daughter, is speaking with K1VV and 
K1INOK. On the left is a Park Service employee. 


During typical winter weather on Cape Cod, this is how the old Coast Guard 
station at Eastham looked during our operations. It is located a few miles south 
of Marconi’s original station at Wellfleet, Massachusetts. 
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“This is the Marconi 100th Anniver- 
sary Special Event Station, KM1CC on 
Cape Cod. Celebrating Marconi’s first 
transatlantic wireless telegraph trans- 
mission between the United States and 
Europe. 

OST OST OST this is Kilo Mike One 
Charlie Charlie. The 1903 and 2003 
presidential messages will follow. 


To his Majesty Edward the Seventh 
London England: 

In taking advantage of the wonderful 
triumph of scientific research and in- 
genuity which has been achieved in 
perfecting a system of wireless telegra- 
phy, I extend on behalf of the Ameri- 
can people most cordial greetings and 
good wishes to you and to all the people 
of the British Empire. 

Signed, 

Theodore Roosevelt 


A commemorative message from the 
President of the United States, George 
W. Bush to follow: 


The White House 

Washington 

I send greetings to those celebrating 
the 100th anniversary of the first wire- 
less telegraph transmission between the 
United States and Europe. In January 
1903, President Theodore Roosevelt, in 
a message to King Edward the Seventh, 
recognized Guglielmo Marconi’s inven- 
tion as a wonderful triumph of scien- 
tific research and ingenuity. By invent- 
ing the first practical system of wire- 
less telegraphy Marconi pioneered in- 
ternational communications and 
opened the door for technological ad- 
vances that have improved the lives of 
countless Americans and people 
around the world. I commend the 
Marconi Radio Club for honoring the 
proud accomplishments of Guglielmo 
Marconi and I applaud your efforts to 
inspire future innovators to work hard 
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to realize their dreams. Laura joins me 
in sending our best wished for a memo- 
rable celebration. 

Signed 

George W. Bush 

President of the United States 


This is the Marconi 100th Anniversary 
Special Event Station KM1CC on Cape 
Codi’ 


Taken about 1903, Mr. Marconi is 
shown reading a message tape from 
an early Morse inking machine. This 
equipment is similar to what would 
have been used at the Marconi station 
MCC at South Wellfleet, Cape Cod 
Massachusetts. (Photo from “Wire- 
less Communication in the United 
States, by Thorn L. Mayes, 1989) 


Na” 


Lj ER 
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Correspondence Training in Radio and Electronics 


by John Hruza, KBOOKU 

20215 Holly st DenverCO 3022) 
jhruza@earthlink.net 

Photo by Cora E Cobb, KBOLPZ 


The correspondence school movement 
began in the latter part of the 19" cen- 
tury. The family farm no longer produced 
the income people needed to live an 
increasingly modern lifestyle. People 
from the farms of the Midwest developed 
new wants as they saw more of the coun- 
try during the Civil War. Like today, 
there were new immigrants seeking bet- 
ter jobs. 

At that time, correspondence schools 
offered these less well educated people 
technical training, especially in indus- 
trial crafts and arts, that could prepare 
them for relatively high paying jobs in 
the booming heavy industrial economy 
of the time. Many took advantage of this 
opportunity, and the schools found them- 
selves in a booming market. 

By the end of the First World War in 
1918 heavy industry was generating its 
own workers through apprenticeship 
programs and on-the-job training. But 
the electrical trade, and especially its 
radio specialty, was now the leading edge 
of technology. This field attracted many 
who wanted to improve their life (read: 
income). When the depression arrived in 
the early 1930s, many laid-off workers 
saw the need of upgrading their educa- 
tion just to get (or keep) whatever job 
would support them and their families. 

After the Second World War ended in 
1945 many veterans spent their GI Bill 
benefits on correspondence school train- 
ing, especially in the new field of elec- 
tronics, with which many of them had 
already become at least somewhat famil- 
iar through their military assignments. 
The same thing happened again after the 
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Korean “police action”. 

Many of these electrical and radio tech- 
nical schools were located in the Chicago 
area, including International Correspon- 
dence Schools (ICS) (ater Harcourt 
Learning, now Thompson Education 
Direct), National Radio Institute (NRI) 
(Conar equipment), Coyne Electrical 
Radio and Television School and the 
Commercial Technical Institute. Heathkit 
was a major player in this market from 
the 1950s until very recently, and worked 
for a time with Bell & Howell Schools. 

In 1931, Dr. Herman DeVry estab- 
lished De Forest’s Training, Inc. in Chi- 
cago to prepare students for technical 
work in electronics, motion pictures, ra- 
dio and later, television. The name was 
changed to DeVry Technical Institute in 
1953, and the Chicago school became 
the flagship of the current system of local 
campuses. In 1957, DeVry began grant- 
ing associate’s degrees in Electronics 
Engineering Technology. In 1968, the 
name was again changed, to DeVry In- 
stitute of Technology. The next year the 
school began granting bachelor’s degrees 
in EET and, in 1979, in Computer Sci- 
ence for Business, later renamed Com- 
puter Information Systems. Today DeVry 
serves some 47,000 students on 23 cam- 
puses in thirteen states and two Cana- 
dian provinces. 

As with most such schools, De Forest 
/ DeVry offered a course that consisted of 
a number of printed lessons, each usu- 
ally including an exam for the student to 
take and return for grading. The graded 
test was sent back to the student with a 
detailed explanation of the correct an- 
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Some of a student’s hard-earned tuition money went towards this collection of 
test equipment and course materials. These instruments, as described, span 
quite a few years in the existance of the DeVry school. 


swers to any missed questions. 

These courses spent little time on 
theory. They were practical preparation 
for the student’s work in the field. There- 
fore, hands-on experience was a major 
part of most lessons. Students would 
build equipment, test what they had built 
and report the results as answers to exam 
questions. The course booklets and 
equipment that have survived to this day 
form a very interesting subject for study 
and are still able to teach new members 
of the hollow-state community the skills 
needed to fully enjoy our hobby. Some of 
this material is pictured in the photo. 

On the left is a De Forest 100C volt- 
ohmmeter (VOM). This instrument came 
as a kit and was to be assembled by the 
student as part of the training course. It 
has 7 voltmeter ranges (10, 100, 500 & 
1000 volts dc and 10, 100 & 1000 volts 
ac), 3 ammeter ranges (1, 10 & 100 
milliamps), and 2 ohmmeter ranges (hi 
& lo). My unit is powered by a series 
string of 3 “C” cells that perfectly fit the 
space available, although I’m not sure if 
this is original (they were alkalines from 
Radio Shack!) The precision resistors are 


oi9) 


1%. A very small selenium stack ac- 
complishes rectification on the ac 
ranges. The rectifier and resistors are 
wired between terminal points riveted 
to a cardboard mounting plate. This 
plate is supported on the meter studs 
and is stamped “DTI” for “De Forest’s 
Training Inc.” 

Next is a boxed set of 19 lesson book- 
lets of the Radio Repair Technician course, 
also from De Forest. Typical of their times, 
these contain inspiring quotes and little 
moral stories. The very first lesson ad- 
vises us to “Walk forward in the sun- 
shine and the shadows will follow be- 
hind.” There are also 32 pages of text 
with several photos and line drawings, 
as wellas anindex anda glossary of new 
technical terms used in the lesson. Spread 
over the set of lessons is a Chronological 
History of Radio and Television Devel- 
opments (through 1941). Although nei- 
ther the VOM nor these lessons is dated, 
their artwork is typical of that used just 
after the war, so they’re probably from 
sometime between 1946 and 1953. 

The next instrument, a DeVry Techni- 
cal Institute 1E02 signal generator, looks 
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even older although it must have been 
produced between 1953 and 1968. The 
front panel has the Art Deco look com- 
mon to DTI test equipment from 1931 to 
1968. As with all the units in the photo, 
it came as a kit. It seems to have come 
without a case and the student (or some- 
one) did a very careful job of building a 
case for it out of 3-ply 3/8” plywood. It 
has two ranges: 160-520 and 560-1620 
ke and both modulated RF and audio 
outputs. It uses a single 1R5 and is pow- 
ered by a “D” cell and a 45-volt “B” 
battery. An Eveready 455 came in the 
unit which I left in place for historical 
reasons but which I electrically replaced 
witha series string of five transistor bat- 
teries. 

Next to the 1E02 is a matching DeVry 
Technical Institute 1514 vacuum tube 
voltmeter (VIVM) of about the same 
age. This unit also came as a kit, but 
reached me in the correct metal cabinet. 
It has 5 voltmeter ranges (5, 15, 150, 500 
& 1500 volts +/-dc, ac or rf) and 6 ohm- 
meter ranges (Rx1, 10, 100, 1K, 10K & 
100K ohms). It’s ac powered using one 
side of a6AL5 as the power rectifier. The 
other side is the ac-range rectifier. The 
unit uses a 12AU7 as the bridge and 
meter amplifier. Power for resistance 
measurements comes from two “AA” 
cells in series, also Radio Shack alkalines. 
In my unit these were badly corroded. I 
suspect that the original owner failed the 
course because the common terminal on 
the front panel is completely innocent of 
any hint of wire or solder. The unit could 
never have worked as built. The test 
leads came with the VIVM and are typi- 
cal of those supplied with De Forest/ 
DeVry equipment. 

Below the two DeVry Technical Insti- 
tute instruments are four course booklets 
from their basic electricity /electronics 
course, which consisted of at least 15 
such booklets. These are the 1965 revi- 
sion of that course, produced only three 
years before the name change to DeVry 
Institute of Technology. They are very 
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similar to those from the De Forest days, 
but also include practice exercises, the 
answers to which are in the back of the 
booklet, just before the exam questions. 

Finally, at the right end of the photo, is 
a post-1968 DeVry Institute of Technol- 
ogy (with Bell & Howell Schools) Tran- 
sistorized Meter, using 4 UPI 3391 tran- 
sistors. There are 8 voltmeter ranges (1, 
10, 100 & 1000 volts +/-de and 5, 50, 500 
& 1000 volts ac) and 4 ohmmeter ranges 
(Rx1, 10,100 & 1000 ohms). There is also 
a direct connection to the 50 microamp 
dc meter movement as well as a —25-0- 
+25 microamp dc galvanometer connec- 
tion. The function and range switches 
are very high quality ceramic rotaries and 
the other components are comparable. 
Poweris provided by four “D” cells which, 
in my unit, were removed from their 
holders before they could corrode and 
damage something. 

Taken together, these instruments and 
lesson booklets are a fair representation 
of what a student of the period from the 
1930s through the 1970s would receive 
from his correspondence school. While 
written materials improved only a little, 
instruments constantly improved in qual- 
ity and kept up withcurrent technology. 
If no “Elmer” was available to provide 
personal training, the correspondence 
school was a good way to learn radio/ 
TV/electronics in the vacuum tube era. 

Thanks to the DeVry Institute of Tech- 
nology Denver Campus for the history of 
their school. 

al ER 
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Radio’s Golden Age, Episode 22 


Bruce Vaughan, NR5Q 
NR5Q@AOL.COM 


The Code Talkers 


o much has been said recently 
about the ‘Navajo Code Talkers’ 
that it would be redundant to 
explain who they were, or the value of 
their service to this country during WW- 
2. | was fortunate enough to meet, and 
visit with one of the original Code Talk- 
ers. It was such an interesting experience 
that I decided to share it with ER readers. 

For many years my wife and I enjoyed 
two vacation trips each year in our RV. 
The west was our favorite vacation desti- 
nation—especially the states of Utah, 
Arizona, and New Mexico. While we 
found many interesting people and places 
within the borders of those states, we 
seemed to enjoy our time on the Navajo 
reservation most of all—especially in the 
Monument Valley area. 

As is common with most RV buyers, 
we had to first own one before we were 
knowledgeable enough to make a proper 
choice of the type of vehicle needed. 
Sometimes ownership of several RV’s is 
needed before one ultimately finds an 
RV that exactly fills their needs. In out 
case we, more or less, tried ‘em all. Our 
primary purpose in travel, other than the 
sheer enjoyment of travel itself, was to 
make pictures. Both of us are avid pho- 
tographers and needed space for several 
cameras, plus all of our photographic 
gear. 

[have been an Amateur Radio Opera- 
tor formany years now—since 1938. Any 
RV that we considered must also have 
space enough to accommodate a HF sta- 
tion, and necessary antennas. We found 
that some RV’s adapted readily to elec- 
tronics, while others seemed less coop- 
erative. 
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Our favorite rig was a 32-foot, Holi- 
day Rambler ‘fifth-wheel’ trailer, towed 
by a % ton F-250 Ford. When we finally 
retired from travel due to advancing 
age and health problems, we owned a 
33-foot, tandem-axel, motor home. For 
our lifestyle, and most visited destina- 
tions, the motor home—and we tried 
three different sizes—was never our 
favorite RV. We always compared it to 
our old ‘fifth-wheel’ trailer. It was by 
far the best RV we ever owned. The 
‘fifth-wheel’ was big and comfortable. 
Its well-insulated coach was easy to 
heat and cool, and had two of the finest 
beds ever put in an RV. Once parked, 
the F-250 Ford was an ideal vehicle in 
which to explore the countryside. 

I was fortunate enough to buy a com- 
plete ‘Hustler,/ KW rated, mobile an- 
tenna, with resonators for five bands, for 
$25.00 at a local swap meet. I mounted it 
on the rear of the coach near the ladder. 
All that was required to change bands 
was climb up the ladder and screw on the 
desired radiating element. It worked very 
well, though I was never able to get the 
SWR down to anything lower than 2 to 1 
on any band, and higher on most. 

I decided to improvise and build my 
own antenna. I found enough aluminum 
tubing at a local home supply store to 
fashion a lightweight antenna 16 feet 
long. When traveling, I stored the an- 
tenna in a piece of PVC pipe attached to 
the top of the RV. I made a simple base 
for the 16-foot antenna. I only had to 
drop the bottom of the vertical into a 10” 
section of tubing and tighten one lock 
screw. Co-ax from the antenna was 
connected to a SO-239 mounted on the 
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wall of the RV, above the small dinette 
table. By the side of the SO-239, I in- 
stalled a heavy-duty 12-volt outlet next 
to the SO-239. Number 10 wire was 
used from the coach’s parallel 12-volt 
batteries to the outlet. The big problem 
in this installation was fishing the co- 
ax, and 12-volt lead, through cabinets, 
under floors, and between walls. 

I stored my Vibroplex and Kenwood 
430 ina padded compartment under the 
seat in the dinette. It was only a two- 
minute job to remove the transceiver 
from under the seat, connect the neces- 
sary wires and get on the air. If I wanted 
to use my full 4 wave, 20 meter vertical, 
another five minutes was required. 

I worked friends back home nightly 
with good reports. Normally I worked 
them on 20 meters, but sometimes band 
conditions favored forty meters. Early 
one cold morning I was parked in a 
campground about 4500 feet above sea 
lever—rather low for that part of the 
country. I decided to give forty meters a 
try. [worked aJA witha 579 report. Not 
such a big accomplishment normally, 
but looking at the little Hustler 40 meter 
element about 30 inches long, it seemed 
like a miracle. Often, in the late after- 
noon, | would do a little ‘mountain top- 
ping.’ leven worked anew country from 
such a location. Busting pileups was not 
as easy as it was at home witha beam and 
a KW—still I could usually work a DX 
station if I hung in there and kept trying. 

I did have one problem. This was be- 
fore the days of cheap satellite dishes. 
Most campgrounds we stayed in were 
relatively remote—fringe areas with very 
low signal strength. Antennas on most 
RV’s were cheaply made, inefficient af- 
fairs, and the co-ax used was not of high 
quality. A combination of weak TV sig- 
nals, inefficient TV receiving antennas, 
and a Ham with high SWR is a potential 
problem. In remote areas, far from a TV 
station, my rig caused quite alotof TVIin 
campgrounds. I found the easy answer 
was to drive away from the campground 
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to a remote mountaintop, fire up the 
Onan generator, and work DX without 
concern. My campground operating was 
normally done between midnight and 
6:00 AM. Due to the mobility of my 
station never found TVIa problem large 
enough to address. lam sure that a small 
transmatch would have probably cured 
my problem. 

In all my years of operating I only had 
one fellow camper knock on my door and 
chew me out for causing TVI in his set. 
Guess what? He was a fellow ham. I had 
interrupted his 5:00 PM newscast. I 
thought I was going to have trouble get- 
ting him to quiet down. I have never 
found anyone so unreasonable, irate, and 
hostile. 

As I mentioned earlier, our favorite 
place on this planet, is Monument Val- 
ley. This beautiful Tribal Park is located 
in southeastern Utah, extending down- 
ward into northeastern Arizona. Abso- 
lutely no one who watches TV, or goes to 
movies, is unfamiliar with Monument 
Valley. Weekly on TV I see movies and 
commercials that have been made in the 
Valley. So many John Wayne movies 
have been filmed here that I cannot re- 
member all of them. One of the best 
known John Wayne movies made here is 
“The Searchers.’ Dozens of other movies 
have been filmed there, as have hun- 
dreds of TV commercials, butit was John 
Ford movies, and John Wayne the actor, 
who made the ‘Mittens’ of Monument 
Valley a familiar western landmark. The 
Navajo’s have honored the film makers 
by naming landmarks after them, and 
their movies—John Ford Point, and John 
Wayne Rock, ‘Stagecoach,’ etc. 

To see why weare so fond of this place 
take a look at the following website. 


www.eastarizona.worldweb.com/ 


kayenta 
The story of how this part of the coun- 


try became Hollywood’s favorite site for 
western movies is one of the most inter- 
esting stories you will ever experience. I 
urge you to read “Land of Room Enough 
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and Time Enough” by Richard E. Klinck. 

When we visited the Valley some 35 
years ago there was not a lot there. If I 
remember correctly, about 15 Navajo 
families live within the Valley. There 
was the Gouldings Trading Post, a small 
hospital, asmall campground, and a pub- 
lic watering place where families could 
fill their water tanks. Attending Sunday 
Church services required a little effort. 
Today, lam sorry to say, civilization has 
moved in on this beautiful place. Still, it 
is well worth a weeklong visit. 

Ours is a mixed marriage, Mary is 
Catholic—I am not. Despite dire predic- 
tions, our marriage has survived well 
over half acentury. Mary is very devout, 
and would get up from her deathbed to 
attend Mass. 

When visiting in the Monument Val- 
ley area, the most convenient Catholic 
Church is located in Kayenta, Arizona, 
some 27 miles south of our campground. 
Although we have attended Mass there 
before, we always check the sign in front 
of the churchas we pass through Kayenta, 
to see if they still say Mass at 5:00 PM on 
Saturday. 

The church at Kayenta is a small build- 
ing located on the north side of town. 
There is an ample, unpaved parking lot 
surrounding the Church. As with most 
western public buildings, there is acom- 
plete absence of landscaping—just dry, 
hard, well packed, reddish ground sur- 
rounding the building. 

On this particular trip I was driving a 
27-foot Motor home. To run the air con- 
ditioner in the motor home it was neces- 
sary to power it with my 4KW generator. 
The generator was rather noisy to runin 
a church parking lot during services. It’s 
sound was similar to that made by a 
medium sized riding lawnmower. We 
were on a late spring vacation, and the 
weather has hot and dry. 

We arrived at the church parking lot 
about 4:45 PM and found only four or 
five other vehicles parked there. I chose 
a parking lot some distance from the 
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church—perhaps 200 feet or so. Mary 
went inside to church, and I opened the 
windows wide to get some cross ventila- 
tion going. [had anice breeze, and could 
see that I would be moderately comfort- 
able waiting for Mary—so I decided to 
brew up a pot of coffee, get out the 
Kenwood 430, and see what was hap- 
pening on 20-meters. 

I chose to raise my 16-foot vertical. I 
found the home-brew vertical superior 
to the Hustler because of it’s full size, 
quarter-wave, wavelength. 

With the 430 perking along on 20 CW, 
a nice cool cross breeze blowing through 
the motor home, and a full cup of hot 
coffee, I knew the hour would pass all to 
quickly. I rattled out a CQ on my well- 
worn Vibroplex, and received two re- 
plies. Both were stateside—I chose the 
stronger S-9 plus signal. Soon I was in- 
volved in a good rag-chew with an old 
timer with a good fist. 

Some twenty minutes later I noticed a 
Navajo gentleman standing some dis- 
tance from my motor home. He appeared 
to be somewhere near my age, and of 
rather small stature. He was neatly 
dressed in a white shirt and dark trou- 
sers. He wore the usual Turquoise and 
silver jewelry—I thought his necklace of 
bird-egg sized turquoise nuggets was 
especially interesting. 

The gentleman obviously was inter- 
ested in something about my RV. He 
carefully avoided looking directly at me, 
but I sensed that he was trying to catcha 
glimpse of what was going on inside the 
vehicle. Then it occurred to me that the 
CW would carry some distance in the 
still air, and might arouse curiosity in 
some people. I even entertained the 
thought that he might be ‘up to no good,’ 
or perhaps he wasa church member who 
did not approve of my mobile operation 
from the church parking lot. 

I decided the best thing to do was sign 
with the station I was working, and go 
out and talk to him. 

Navajo’s donot smile a lot—especially 
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to strangers. I approached him fully 
expecting some sort of negative reac- 
tion. After speaking, and commenting 
on the nice breeze we had, I introduced 
myself, and offered my hand, which 
grasped firmly. 

“T notice that you seem unusually in- 
terested inmy Motor-home,” I said. “Per- 
haps you are curious about radio code 
coming from the motor-home. You see, I 
am an Amateur Radio Operator. I take 
my radio along with me when Iam ona 
trip. Just now, I was visiting with a ham 
in Ohio. I prefer using code to talking on 
a microphone. I find it easier to under- 
stand. Would you like to come in, and 
have a look at my radio? I just made a 
fresh pot of coffee, and I have some cold 
root beer and Cokes in the refrigerator.” 

The Navajo hesitated amoment—then 
said, “Yes, I’d like to see your radio set. I 
have heard of Amateur Radio Operators, 
but I never actually saw a station. | would 
like to see one.” His deeply lined, dark 
brown face almost seemed to break into 
a smile—but one could not be sure. Let’s 
just say that he looked less grim. 

Westepped inside the coach, and found 
it pleasantly cool even though the out- 
side temperature was in the low 90’s. I 
could see a look on disappointment on 
the weathered face of my visitor. Isensed 
that he was expecting something much 
more imposing than a Kenwood 430. I 
have toadmit—they do looka trifle ‘ane- 
mic.’ 

“Not very big, is it,” Isaid. “They keep 
making radios smaller and smaller. This 
one puts out about 60 watts, and the 
receiver is pretty good. Why don’t you 
have a seat here in front of it and I'll 
show you how to tune in a station. I 
don’t suppose that code makes much 
sense to you—I'll switch it to single side- 
band so that you can hear the hams 
voice.” 

l offered my guest a drink—coffee, or 
cold Coca-Cola. He chose the Coke. I 
showed him how to tune in SSB and 
offered him a seat in front of the 430. He 
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turned the tuning knob carefully as 
though it might break. After listening for 
a few minutes I could tell he was some- 
what disappointed in what he was hear- 
ing. 

He looked at me and said, “I was one 
of the original ‘code-talkers.’ Have you 
ever heard of the Navajo Code Talkers 
that the Government used in the War?” 

“Yes, indeed, I have heard of the Code 
Talkers. As l understand it, the Japanese 
never did figure out how to break the 
code.” 

“That's right,” he said, “We had them 
fooled the entire war. We served in many 
important battles, including Iwo Jima. 
That one was really rough.” 

“Why don’t you tell me a little bit 
about your job asa code-talker,” Iasked. 

My visitor explained that when the 
Government first asked for help from the 
Navajo’s that they gladly went into the 
Army, butin reality most of those volun- 
teering had little knowledge of what the 
Government expected from them. At the 
peak of action, full Companies of Nava- 
jos were in the service as code-talkers. 
They were sent to special schools that 
taught them the complicated method of 
communicating. 

He told me of the tremendous amount 
of memory work involved in ‘code talk- 
ing.’ They had to memorize many com- 
monplace sentences that would normally 
be used incommunications froma battle- 
field position. Such communications 
might require several words. For the code 
talkers this might be reduced to two 
completely un-related words spoken in 
the Navajo language. Icannot remember 
any actual examples, but radio messages 
such as, “We are under heavy fire. Re- 
quest air support,” might be reduced to 
two words suchas “corn field” spoken in 
Navajo. 

The memory and mental effort required 
to learn all the many phrases used in 
battle, and then convert those phrases 
into a limited number of Navajo words 
makes learning radio code seem small 
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and insignificant. 

Yes, the Navajo Code Talkers played a 
most important role in winning the war 
in the Pacific. Promotions for those in- 
volved were few indeed, and recognition 
of their accomplishments was late in com- 
ing. Yet my visitor that sunny afternoon 
in Kayenta, Arizona never uttered one 
word of complaint. He was proud that he 
had been able to be of service when his 
country needed him, and proud that the 
enemy never broke the Navajo code. 

Recently, our Government finally got 
around to issuing some medals to the 
code-talkers at an honors ceremony in 
Washington D.C. Only four of the code- 
talkers were still alive and well enough 
to attend. 


[...Editor’s comments, from page 1] 


antenna; or 

(b) where expressed as radio-fre- 
quency output power measured across 
an impedance-matched load, 

(i) 560 W peak envelope power for 
transmitters that produce any type of 
single sideband emission, or 

(ii) 190 W carrier power for transmit- 
ters that produce any other type of 
emission. 

10.2 Amateur Radio Operator Cer- 

tificate with Basic and Advanced 
Qualifications: 
The holder of an Amateur Radio Op- 
erator Certificate with Basic and Ad- 
vanced Qualifications is limited to a 
maximum transmitting power of: 

(a) where expressed as direct-cur- 
rent input power, 1,000 W to the anode 
or collector circuit of the transmitter 
stage that supplies radio frequency 
energy to the antenna; or 

(b) where expressed as radio-fre- 
quency output power measured across 
an impedance-matched load, 

(i) 2,250 W peak envelope power for 
transmitters that produce any type of 
single sideband emission, or 

(ii) 750 W carrier power for transmit- 
ters that produce any other type of 
emission. 

Tom Marcellino’s relay article in Feb- 
ruary 2003, ER #165, has been very 
popular, judging from the mail I’ve 
received. Unfortunately, the captions 
for two of the illustrations were wrong. 
Here are the corrections: 

Figure 1: This is an X-Ray micro- 
graph of the Dow-Key receive barrel 
that clearly shows the continuous 
length of the movable contact piece on 
the left. In the center is the isolation 
connector that is closed when the relay 
is in the receive position. The fixed 
portion of the female SO-239 shows on 
the right side. 

Figure 2: Enlarged view of the re- 
ceive barrel. 

Keep those filaments lit! 

73, NODMS 
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VINTAGE NETS 


Nets that are underlined are either new, or have changed times or frequencies since the last issue. 
Arizona AM Nets: Sat & Sun: 160M 1885 Kc at sunrise. 75M 3855 Ke at 6 AM MST. 40M 7293 Kc 10AM 


MST. 6M 50.4 Mc Sat. at 8 PM MST. Tuesday: 2M 144.45 7:30 PM MST. 
Boatanchors CW Group: 3546.5, 7050, 7147, 10120, 14050 Ke. Check 80 on winter nights, 40 on 


summer nights, 20 and 30 meters daytime. Nightly informal net usually meets around 0200-0400 UTC. 
Listen for stations calling “CQ BA” or “CQ GB”. 
California Early Bird Net: Saturday mornings at 8 AM PST on 3870. 
California Vintage SSB Net: Sunday mornings at 8AM PST on 3860 + /- 
Colorado Morning Net: An informal group of AM’ers get together on 3875 Ke Monday, Wednesday, Friday, 
Saturday, and Sunday at 7 AM MT. 
Canadian Boatanchor Net: Meets Saturday afternoon on 3745 Kc at 3:00 PM EST. 
Collins Collectors Association Nets: Technical/swap sessions meet every Sunday on 14.263 Mc at 2000Z. 
A long-established net run by call areas. Informal ragchew nets meet Tuesday evening on 3805 Kc at 2100 East- 
ern time, and Thursday on 3875 Kc. West Coast 75 M net is on 3895 at 2000 Pacific time. 
Collins Collector Association Monthly AM Night: Meets the first Wednesday of each month on 3880 
Ke starting at 2000 CST, or 0200 UTC. All AM stations are welcome. 
Collins Radio Association nets: Mon. & Wed. 0100Z on 3805 ke., also Sat 1700Z on 14.250 Mc. 
Drake Technical Net: Meets Sundays on 7238 Ke, 2000Z. Hosted by John (KB9AT) Jeff (WA8SAJ) and 
Mark (WB@IQK). 
Drake Users Net: This group gets together on 3865 Kc, Tuesday nights at 8 PM Eastern Time. Net controls are 
Gary (KG4D), Don (W8NS), and Dan (WA4SDE) 
DX-60 Net: This net meets on 3880 Ke at 0800 AM, Eastern Time on Sundays. Net control is Jim (N8LUV), with 
alternates. The net is all about entry-level AM rigs like the Heath DX-60. 
Eastern AM Swap Net: Thursday evenings on 3885 Kc at 7:30 PM Eastern Time. Net is for exchange of AM 
related equipment only. 
Eastcoast Military Net: Check Saturday mornings on 3885 Ke + /- QRM. Net control station is W3PWW, Ted. 
It isn’t necessary to check in with military gear, but that is what this net is all about. 
Fort Wayne Area 6-Meter AM net: Meets nightly at 7 PM Eastern Time on 50.58 Mc. This is another long- 
time net, meeting since the late ‘50s. Most members use vintage or homebrew gear. 
Gray Hair Net: The oldest (or at least one of the oldest at 44+ years) 160 meter AM nets. Net time is Tuesday 
evening on 1945 Ke at 8:00 PM EST and 8:30 EDT. Also check www.hamelectronics.com/ghn 
Hallicrafters Collectors Association Net: Sunday on 14.293 Mc, 1730-1845 UTC. Control op varies. Mid- 
west net Sat. 7280 Kc 1700Z. Control op Jim (WB8DML). Pacific Northwest net Sunday 7220 Ke at 2200Z. Con- 
trol op Dennis (VE7DH). 
K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 
K6HQI Memorial Twenty Meter Net: This flagship 20 meter net on 14.286 Mc has been in continuous 
operation for at least 20 years. It starts at 5:00 PM Pacific Time and goes for about 2 hours. 
Midwest Classic Radio Net: Meeting Saturday morning on 3885 Kc at 7:30 AM, Central Time. Only AM 
checkins are allowed. Swap and sale, hamfest info, and technical help are frequent topics. Control op is Rob 
(WAYZTY). 
MOKAM AM’ers 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 
Northwest AM Net: AM activity is daily 3 PM to 5 PM 0n 3875 Ke. The same group meets on 6 meters at 50.4 
Mc. Times are Sundays and Wednesdays at 8:00 PM. 2 Meters Tues. and Thurs. at 8:00 PM on 144.4 Mc. The formal 
AM net and swap session is on 3875 Kc, Sundays at 3 PM. 
Nostalgia/Hi-Fi Net: Started in 1978, this net meets Friday at 7 PM Pacific Time on 1930 Ke. 
Old Buzzards Net: Daily at 10 AM local time on 3945 Ke in the New England area. Listen for net hosts 
George (W1GAC) and Paul (W1ECO). 
Southeast Swap Net: Tuesday at 7:30 PM Eastern Time on 3885 Kc. Net controls are Andy (WA4KCY) and 
Sam (KF4TXQ). Group also meets Sunday on 3885 Kc at 2 PM Eastern Time. 
Southern Calif. Sunday Morning 6 Meter AM Net: 10 AM 0n50.4 Mc. Net control op is Will (AA6DD). 
Swan Nets: User’s Group meets Sunday at 4 PM Central Time on 14.250 Mc. Net control op is usually Dean 
(WA9AZK). Technical Net is Sat, 7235 kc, 1900Z. Net control is Stu (K4BOV) 
West Coast AMI net 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates between 
Skip (K6YKZ), DJ (K6RCL), Don (W6BCN), Bill (N6PY) & Vic (KF6RIP) 
Westcoast Military Radio Collectors Net: Meets Saturday at 2130 Pacific Time on 3980 Ke +/- QRM. 
Net control op is Dennis (W7QHO). 
Wireless Set No. 19 Net: Meets the second Sunday of every month on 7270 Ke (+/- 25 Ke) at 1800Z. 
Alternate frequency is 3760 Kc, + /- 25 Ke. Net control op is Dave (VA3ORP). 

g2 


Electric Radio #166, March 2003 


The Hollister Crystal Company 


by Chip Owens, NW@O 
1363 Tipperary St., RR #3 
Boulder, CO. 80303-1621 


There were numerous small compa- 
nies that manufactured crystals for the 
war effort in the early 1940s. Most of 
these companies came and went ina few 
short years. Hollister Crystal was one 
such company and was one of the first to 
produce crystals commercially in the 
United States. 

J. Herbert Hollister (W9DRD) was 
making his owncrystals in the late 1920s. 
If you were a ham back then, about the 
only way to get on the air was with a 
piezo electric oscillator controlling your 
transmitter’s frequency. Then, as now, 
there were very few companies making 


Herb Hollister (W9DRD) was featured in the photo section “It Takes All Kinds” of Radio 


crystals for the amateur radio market. 
The self-excited oscillator ruled the air- 
waves until the mid to late twenties when 
crystal control started catching on. To 
get some perspective on the state of the 
art consider this: the first commercial 
broadcast station to use crystal control of 
its transmitter frequency was AT&T sta- 
tion WEAF in New York in 1924. Not 
many amateurs were using crystal con- 
trol then and quartz “plates” were ex- 
pensive. Herb started making crystals 
for other hams and commercial broad- 
cast stations. He formed Hollister Crys- 
tal Company to manufacture quartz 


Magazine for May of 1938. According to the caption, the photograph was taken while he 
was the general manager of KANS Broadcasting Company, and was serving on the 
Executive Committee of the National Association of Broadcasters Board of Directors. 


Electric Radio #166, March 2003 


Here is the laboratory at the Hollister Crystal Company, 1617 Pearl Street, 
Boulder, Colorado as it appeared between 1940 and 1949. According to Bob 
Wilkinson, who was employed there in 1942, none of these men are Herb 
Hollister. The older fellow with the pipe is Ted Heithecker. The younger man 
in the center of the photo is Ted Hollister’s son. The technician seated has his 
hand on the audio gain control of a Hallicrafters SX-25, probably being used 
as a resonance detector in the crystal finishing process. Just above the receiver 
is some General Radio metering equipment, probably a precision wavemeter. 
At the top of the rack is a General Radio precision test oscillator. Other 
equipment on the bench is used in the grinding and measurement of crystal 
blanks. (Photo courtesy the Carnegie Branch Library, Local History Depart- 
ment of the Boulder Historical Society. Research by Chip Owens.) 


crystals and holders in 1927. tions. In his spare time Herb pursued 

But who was Herb Hollister? He was his hobby of amateur radio as W9DRD 
a ham who saw an opportunity to turn (licensed in 1925) and relaxed by climb- 
one aspect of his hobby into a business. ing mountains. All the while Herb kept 
Herb never went to college, having the crystal business going and had a 


joined the Marine Corps after complet- handful of people working for him. If 
ing high school. He served in the Ma- —_ you check QST magazine’ for Decem- 
rine Corps until the end of WW1. After — ber 1928 and January of 1930 you can 


the war Herb sold Hudson automo- read articles Herb wrote to educate 
biles and got involved as a stock sales- hams in the basics of crystal grinding 
man for Farm & Home Savings Loan and crystal control of transmitters. 

Association of Nevada, Missouri. Herb In 1939? the military made the deci- 
moved into commercial broadcasting sion to convert all its radio equipment 
as licensee and operator of WAAZ in _ tocrystal control. This provided a new 
Emporia, Kansas. From that beginning market for the individuals who had 
he expanded his interests with the pur- = been producing crystals for amateur 
chase of additional AM broadcast sta- and commercial use. Soon after, the 

34 


Electric Radio #166, March 2003 


U.S. began providing radio equipment 
to the Allied Forces and the demand 
for crystals mushroomed. There sim- 
ply weren’t enough crystal manufac- 
turers to meet the demand. Galvin Com- 
pany (Motorola) began subsidizing a 
few individuals who had experience 
making crystals. Hollister Crystal Com- 
pany was one of the companies receiv- 
ing such assistance. With the U.S. entry 
into WW2 the demand for crystals be- 
came even more acute. Hollister Crys- 
tal Company expanded its capacity to 
meet the demand and increased the 
number of employees to eight people. 

Herb moved his crystal business from 
Wichita, Kansas to Boulder, Colorado 
in August of 1942 citing the climate as 
being conducive to greater efficiency 
of production. Herb and his wife had 
been vacationing in the mountains of 
Colorado for several years and relocat- 
ing his crystal company there was a 
good excuse to be closer to the moun- 
tains he loved. Herb set up operations 
at 1617 Pearl Street in Boulder. Herb’s 


production manager, Ted Heithecker, 
moved to Boulder along with Ted’s 
father and some of the employees from 
the Wichita shop. 

One of the major problems faced by 
Hollister Crystal in Boulder was a lack 
of skilled craftsmen. Some on-the-job- 
training was given in the shop but there 
wasn’t enough time to train new em- 
ployees and keep production going. A 
government sponsored Engineering, 
Science, and Management War Train- 
ing class was instituted at the Univer- 
sity of Colorado to help the situation. 
Here men and women were given 
twelve weeks training in grinding and 
finishing crystals. Remember, crystal 
manufacturing was still a fledgling in- 
dustry and the work was all done by 
hand. Materials and processes em- 
ployed today were unheard of in 1942. 
Electrical engineering professor Harlan 
Palmer taught the students about the 
structure of quartz and Herb Hollister 
and Ted Heithecker taught practical 
shop techniques. People with diverse 


~ 


Now housing an artistic design company, this is 1617 Pearl Street in Boulder 
Colorado, the old Hollister Crystal Company, as it appeared in December of 
2002. Unfortunately, the SX-25 is long gone! (Photo by Chip Owens, NWQO) 
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Herbert Hollister » Merriam, Kansas 


Mferriam, Kansas is a suburb of Kanses City, Mfo- 


The last ad for Hollister Crystals ap- 
peared in QST for January 1932, and 
is reproduced above. 


backgrounds such as miners, linotype 
operators, lumbermen, pharmacists, 
surveyors, and schoolteachers all en- 
rolled in the free training class. Upon 
completion a few became full time em- 
ployees in the shop, but most contin- 
ued their civilian jobs and worked three 
or four hours each evening, five nights 
per week, for the war effort. Produc- 
tion continued on Sundays with an all- 
volunteer crew. 

Bob Wilkinson, KOXW, worked at 
Hollister Crystal in 1942 and provided 
some of the background for this article. 
Bob “finished” crystals to the final oper- 
ating frequency, tested them for tem- 
perature coefficient, and also had the 
task of trying to salvage crystals that did 
not meet the temperature coefficient 
specification. He recalls that the crystals 
made when he worked there were des- 
tined for tank transmitters under a Galvin 
contract. The crystals were in the fre- 
quency range around 1 MHz and were 
intended for multiplication to the final 
operating frequency in the low VHF re- 
gion. 

A night shift was added at the shop in 
1943 and the company continued to 
grow. In 1944 Hollister Crystal did half 
a million dollars in business with the 
federal government. After the war 
Hollister Crystal continued operation 
at a much-reduced rate and by 1949 
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closed its doors for good. 

Herb remained active in the radio 
business for many years. He owned 
and operated KBOL in Boulder as well 
as several other AM stations in the 
western states. With his partner, Don 
Searle of Los Angeles, Herb attempted 
to buy KOA in Denver. The successful 
bidder however was Meredith Publish- 
ing Company of Des Moines, lowa with 
someone named Bob Hope owning 49% 
of the stock. 

If you look at those old crystals in your 
junk box or on the table at the next 
hamfest take a minute and check the 
name of the crystal manufacturer. It just 
might be Hollister Crystal. This hap- 
pened tome recently when I found some 
crystals for the BC-669 transmitter /re- 
ceiver in a box at the Longmont, Colo- 
rado hamfest. That’s what really started 
me digging into the history of Hollister 
Crystal Company. 

My thanks to the Boulder Public Li- 
brary, Carnegie Historical Branch and 
the Boulder Daily Camera newspaper 
that made available a wealth of newspa- 
per clippings and photographs. Without 
their assistance this article would not 
have been possible. 

' J. Herbert Hollister, “Debunking 
Crystal Control”, QST, December 1928, 
p.35,36 J. Herbert Hollister, “Quartz 
Crystal Facts”, OST, Janudrys19ome 
p27,30; 

2 Virgil E. Bottom, “A History of the 
Quartz Crystal Industry in the USA”, 
Corning Frequency Control Incorporated, 
document available at: http:// 
www.corningfrequency.com/history/ 
vbottom.html. Note that this article in- 
correctly dates the use of crystal control 
at WEAF as 1926 when it actually was 
put into use in June of 1924. See: “Com- 
mercial Broadcasting Pioneer, The WEAF 
Experiment 1922-1926” by William Peck 
Browning, 1946, Harvard University 
Press. 
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The Telrad 18A Frequency Standard, 
Also Known As the Hallicrafters HT-7 


by Chuck Teeters WAMEW 
841 Wimbledon Drive 
Augusta GA 30909 
CTEET7Z0@AOL.COM. 


I’ve only seen pictures of the 1939 
Hallicrafters HT-7, but the Telrad 18A 
carbon copy frequency standard 
showed up in large numbers right after 
WWII. I bought one in 1946 from Sur- 
plus Radio Inc. in New York City for 
$19.95 brand new in overseas packing. 
Tused the 18A to keep my receiver dials 
accurate starting with an SX-24, RME- 
84, BC-348, and lastly a Super Pro. In 
1954 I relegated the 18A to the spare 


Here is Telrad’s version of the Hallicrafters HT-7, 
built 1941 through 1945. This example still has the 
orange inspector’s stamp on the front panel. 
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parts department when I got a Collins 
75A-3. Right next to me at the 
Lawrenceville hamfest last year Tom, 
WA4AULL, had a Telrad 18A for sale. He 
didn’t get any takers and as we were 
leaving I worked out a trade for old 
times sake. In the days of two dial 
single conversion superhets a crystal 
calibrator was almost a necessity. If 
you had a crystal controlled transmit- 
ter you could set the receiver 
bandspread dial to your 
xtal frequency and 
twiddle the main tuning 
to find your own signal. 
But if you were using an 
ECO, which were what 
VFOs were called back 
then, you were out of 
luck. The receiver in- 
struction books said set 
the main tuning to the 
red “line ‘and’ the 
bandspread dial was cor- 
rect. This might put you 
close but was just as 
likely to be way off. 

Some of the better ham 
receivers had calibrated 
bandspread dials but 
they were, at the best, 
calibrated every 50 or 100 
KHz. Most however had 
0 to 100 bandspread di- 
als and presetting your 
receiver to a spot fre- 
quency was very much 
guess work. 

THe pride™-or™the 
Hallicrafters line in 1938 
was the SX-16, 17, and 
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18. They had 0 to 100 bandspread dials 
spread over 720 degrees of rotation, 
which provided super easy tuning, but 
you didn’t know what frequency you 
were tuning to. Bliley Electric Com- 
pany of Erie Pennsylvania provided a 
cheap answer with a frequency stan- 
dard crystal that would oscillate on 
two frequencies. It was X cut to the 
correct length for 100 KHz and the Y 
cut thickness was right for 1000 KHz. 
Hallicrafters used this crystal to build the 
HT-7, a four tube calibrator. The HT-7 
provided 10, 100, and 1000 KHz outputs 
with harmonics to 44 MHz. With the 
HT-7 connected to your receiver you 
could set your dial accurately within 10 
KHz of any frequency. For example, with 
the calibrator set to 1 MHz I spot the 4 
MHz harmonic signal on my SX-18 dial, 
switch the calibrator to 100 KHz, tune 
down to the first 100 KHz calibrator sig- 
nal, which is 3900 KHz, switch the cali- 
brator to 10 KHz and tune up to the 
second calibrator signal, which is 3920 
KHz, and I am ready for the truth net, 
which is what we call our Augusta 75 
SSB evening net on 3920. 

The HT-7 uses the Bliley SCM-100 
crystal circuit, a 6F6 electron-coupled 
oscillator with the crystal in the grid and 
either a 100 or 1000 KHz tank switched 
into the screen circuit to generate either 
a 1 MHz or 100 KHz signal. A 6N7 dual 
triode is connected as an R-C 
multivibrator. The multivibrator is avery 
unstable 10 KHz oscillator but is locked 
to the 100 KHz output of the 6F6 produc- 
ing a crystal stabilized 10 KHz. output. 

Either the 1 MHz or 100 KHz and the 
10 KHz signal are mixed together in a 
6L7 pentagrid mixer/converter. The plate 
circuit of the 6L7 is tuned by a front panel 
band-switching tank anywhere from 1 
MHz to 44 MHz and capacity coupled to 
the output terminals. The 6L7 is 
overdriven to provide both mixing action 
and harmonic generation. As a result 
combinations of the 1000, 100, and 10 
KHz signals are available every 10 KHz 
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from 1 MHz to 44 MHz. The power sup- 
ply is a transformer operated full wave 
rectifier with an 80. The whole works is 
in an 8" by 8" by 5 %” cabinet. 

Hallicrafters sold it for $29.50 in 1939 
and 40. From the number around today it 
appears that it was nota hot selling item. 

In 1941 the Signal Corps, as part of a 
mobile radio shop requirement, selected 
the HT-7 as the frequency calibrator to 
be included with bunch of off the shelf 
radio test equipment. 50 mobile radio 
repair shops were to be assembled at Fort 
Monmouth, N.J. Bill Halligan had his 
Indiana Avenue plant in Chicago work- 
ing at full capacity with domestic and 
foreign government radio contracts as 
wellas building amateur radio transmit- 
ters and receivers. He also had moved 
into the school PA/radio systems market 
as well as the marine radiotelephone 
market. The small government contract 
for 50 HT-7s was given to his friend, Fred 
Garner, who operated Telrad, a small 
company also in Chicago. Garner was 
building remote control units for the 
Seeburg Music Company, located almost 
next door to his plant on South Racine 
Avenue. His units provided wireless se- 
lection of records using carrier current 
transmission over 115 volt power lines. 
Seeburg jukeboxes could be installed 
much easier with Telrad units, which 
eliminated wiring between the customer 
booth coin boxes and the main jukebox. 
With the potential switch to war produc- 
tion, jukeboxes and Garners business was 
about to end. The offer from Bill Halligan 
was accepted gratefully and there is the 
possibility that some stock or cash ex- 
changed hands. 

In typical government fashion the con- 
tract switch to Telrad was fouled up. The 
HT-7 contract was listed as Crystal unit, 
Hallicrafters type HT-7. In the days of 
crystal controlled Army radios, crystal 
units were procured in much larger quan- 
tities than the radio sets they were used 
in. A ratio up to 80 to 1 for each radio 
ordered was normal. For example, each 
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Hallicrafters BC-610 transmitter was or- 
dered with a case of 75 crystals. (Eacha 
different frequency of course) Whoever 
wrote the HT-7 contract, not knowing 
just what a “Repair Shop, Mobile, Ra- 
dio” was, to play it safe ordered the 
crystal units using the 75 to 1 ratio used 
on other Hallicrafters contracts. So Telrad 
and Fred Garner gota contract to supply 
3750 substitute standard crystal units, 
Telrad type 18A to the U.S. Army Signal 
Corps with a contract option for 3750 
more. 

Telrad produced the first 50 or so 18A 
crystal standards identical to the HT-7. 
The follow on 18As, with Signal Corps 
approval, had a 6X5 rectifier in place of 
the 80 rectifiers to eliminate the 5-volt 
winding on the power transformer. At 
about serial number 0080 the power 
transformer was changed to a universal 
50-60 hertz type with a tapped primary 
and a switch for 110 through 240-volt 
operation. Moisture and fungus proof- 
ing, MFP, was added starting in early 
1943. Late units had a 6V6 in place of the 
6F6 crystal oscillator. The only indication 
on the Telrad 18A of the government 
contract was the Army specified dark 
green exterior and the orange Signal 
Corps inspector’s stamps. The contract 
was terminated in 1945. To get rid of the 
excess 18As at the end of the war the War 
Assets Administration appointed 
Belmont Radio Inc. in Chicago as the 
distributor. 

Many surplus outlets on the East Coast 
and Midwest sold 18As, with asking 
prices running from $20 to $35. The stock 
of brand new 18As had disappeared from 
the surplus market by the mid fifties, but 
like my Lawrenceville 18A, were being 
sold second hand at hamfests for many 
years after. However the change to crys- 
tal front ends in receivers, built incrystal 
calibrators, and synthesized oscillators 
had eliminated the need for units like 
the Telrad 18A and they have all but 
disappeared from the hamfest market. 
Most now are probably in the junk box as 
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a collection of old parts. 

When I got the 18A home from 
Lawrenceville a check of the inside 
showed Tom had replaced the two power 
supply filter caps and one coupling cap 
in the multivibrator. Everything else was 
original, and it took off and worked fine. 

So after 60 plus years I now calibrate 
my S-14 Sky Chief and SX-18 Sky Chal- 
lenger ina style I couldn’t afford back in 
1941. Qe 


What's Neu : 
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HALLICRAFTERS HT-7 FREQUENCY 
STANDARD 


A crystal-controlled oscillator which will ac- 
curately serve many of the purposes of frequency 
meters and service oscillators and which, because 
of its flexibility of application and low price, 
will be of interest to hams, servicemen and labora- 
tory workers, is found in the new Hallicrafters 
HT-7 Frequency Standard. 

Fundamental outputs at 1000, 100 atrd 10 ke. 
are provided, each with harmonics made useful 
even in the highest frequency ranges by a built-in, 
tunable harmonic amplifier stage. A dual-type 
1000-100 ke, crystal controls the outputs at these 
frequencies. The 100-kc. crystal position also 
locks in a multivibrator which provides -the 10- 
ke. output, Precise accuracy of the 100-kc. out- 
put (and therefore’ the multivibrator’ 10-ke. out- 
put) is assured by provision for slightly varying 
its frequency to resonate exactly, at its funda- 
mental or a harmonic, with other standards such 
as WW V's transmissions. Exactness to a frac- 
tion of one cycle is thus obtainable. The 10-kc. 
harmonics are strong enough to provide useful 
check points to well over 15 megacycles and the 
100 and 1000 kc. harmonics well beyond 30 Mc. 

The entire unit is inclosed in a steel cabinet 
8” x 7Y4" x SY”, finished in gray stipple. Four 
tubes serve as crystal oscillator, multivibrator, 
harmonic amplifier and power-supply rectifier. Its 
panel controls are: fundamental-frequency selector 
switch, 100 ke. crystal tuning, harmonic amplifier 
bandswitch, harmonic amplifier tuning, and on-off 
switch. 
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Advertising Information 

Subscribers receive 1 free 20-word ad per month. Extra words are 
20 cents. Here is how to count the words in your ad: “For Sale” or 
“Wanted” and your contact information counts as 7 words. Hyphen- 
ated words count as 2 words. Please count the words in your ad 
as described above, and if you are over 20 words, send payment 
for the extra words at .20 each. Note: Not all readers use email, 
so it is a good idea to include phone numbers. 

Non-subscribers: $3.00 minimum for each ad up to 20 words. Each 


additional word is 25 cents. 


Please call or write for display rates. 


VINTAGE EQUIPMENT ONLY 


ER 
PO Box 582 
Pine Colorado 80470-0582 


FOR SALE: Repair and restoration on all vintage 
equipment; 45 years experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver,CO 80237. 
(303) 770-5314 


FOR SALE: NOS Tungsol 26Z5W as used in the 
R390A, $16.00 each. Electron Tube Enterprises, 
Box 652, Springvale ME 04083. 207-490-5870 


FOR SALE: Countermeasures receiving set AN/ 
WLR-1D, 50-10750 MHz, 9 bands, simultaneous 
display of frequency, spectrum, and modulation 
info on dual displays, manual, 1200 lbs, $4,500.00. 
Carl Bloom, 714-639-1679 
3778111@mcimail.com 


FOR SALE: Naval Receivers, RAK, RAL, RAO, 
RBA, RBB, RBC, RBL, RBM. Some checked, pwr 
splys available. $75.00-$450.00 depending on 
condx. Many other types. Carl Bloom, 714-639- 
1679 _3778111@mcimail.com 


FOR SALE: Dynamotor overhaul kits (NOS) for 
DM-34 & DM-35 $15.00 ppd. Bruce Beckeney, 
5472 Timberway Dr., Presque Isle, MI 49777, 989- 
595-6483 


FOR SALE: Plans reprinted from 1936/1943 
Gernsback “Radio-Craft” for simple vacuum tube 
“Magic Eye” projects. Free list. Bob Ryan, 1000 S. 
Gilbert St., Apt 132, Hemet CA 92543-7065 
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Telephone: 720-924-0171 
FAX: 303-838-3665 
ER@OfficeOnWeb.Net 


Deadline for the April 2003 Issue: April 28 es se 


FOR SALE: CER zed repairs and bald of all 
types of amateur radio and communications 
equipment, and also test equipment. Please call us 
at LAND AIRCOMMUNICATIONS, 718-847-3090 
and visit our web site: www.landaircom.com. We 
have over 3,000 items in inventory and carry all 
types of communications parts. 


FOR SALE: Swan 350, $150: Heathkit SSB filter 
#404-328, 2.1 kHz AT 3.395 kHz, NOS $50. D. 
Michael W3TS, 129 Church Lane, Halifax, PA 
17032; 1-717-896-3973 


FOR SALE: 525 VDC @ 500ma PS 10.5 fil by G.E. 
60 lbs. BO W®BEI- 800-500-8055 
MN' im etre'rs'o: nf 1159 eee 
daveschmidtke@lakes.com 


FOR SALE: COLLINS PP-4765/GRC-159(V) 28V 
DC Pwr Sply; HEATHKIT QF-1 Q-Multiplier w/ 
manual $20; KNIGHT P2/SWR Pwr Meter w/ 
manual $20; PETER DAHL Collins 516-F Solid 
State Conversion Kit (new) $20. K.A.Norvell, 6015 
Norway Road, Dallas, TX 75230, 214-373-3973, 
w5kn@aol.com. 


FOR SALE: Vibroplex 1919 “Blue Racer”, $300; 
Autronic Paddle, $125; Speed-X straight key $30. 
Richard Prester, 131 Ridge Road, West Milford, NJ 
07480. 973-728-2454. rprester@warwick.net 
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the °° CLASSIC 7 from Heil 


Three dual element 
models - all have new 
Heil PROLINE 
All Steel Chrome a broadcast element 
Construction _ 40 Hz - 18 kHz. 
x ae Plus your choice of 
Dual Mic Elements # a ease 2nd communication 
eas element. 


Your Call Letters 


Beautiful Stainless a = S - Classic 5 (HC-5) 
Trim | | : 


- Classic 4 (HC-4) 


Removable Base - Classic iC (iC) 


For Boom Mount 
No Cheap Plastic Copy 


Dual Impedance 
Transformer 


600 or 30K FOR MORE INFO 


www.heilsound.com 
(618) 257-3000 


Defining the standards of Amateur Radio Audio 
41 
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FOR SALE: RBZ Receiver, 5 -13 MHz, battery 
case, phones and body pack. $55 R. Wurtzinger, 
1140 S Taylor, Oak Park, IL 60304 708-383- 
4579 richwurtz@juno.com 


FOR SALE: Harvey Wells Bandmaster Deluxe w/ 
working Pwr Sply & cord. Very Restorable. Larry, 
818-917-4841 Lbolster@earthlink.net 


FOR SALE: Johnson Ranger I, extra clean, works 
perfect, no mods, original mic and manual copy. 
Jim, K7BTB, AZ 928-635-2117 


FOR SALE: 132- QST magazines from 1938 to 
1957 $60.00 plus shipping. 9- Electric Radio 
Magazines $12.00 plus shipping. 12- CQ 
Magazines, complete 2002 $12.00 plus shipping. 
Alan Lurie, W9KCB, 605 East Armstrong Ave., 
Peoria, IL, 61603. 309-682-1674 


FOR SALE: Galena crystal radios. Used radio 
tubes, free lists. Len Gardner, 458 Two Mile Creek 
Rd., Tonawanda, NY 14150 radiolen@aol.com 


FOR SALE: one HTX-100 $45.00, one HTX-252 
$45.00, one GCR-109 $45.00 WANTED: one SB- 
300 Heathkit. James P. Barton, POB 417, Burke SD, 
57523 


FOR SALE: Gonset G-66B & G-77 $40.00 each. 
WANTED: 803, 813 tubes & sockets. W7ISJ, POB 
18436, Tucson AZ, 85731, 520-886-3087 


FOR SALE: Hallicrafter S 85, S 76 with speaker 
and Heath Gr 81 regenerative revr. Manuals for all. 
Or trade for Heath SB line. Bob WBO@DMC 507- 
331-5105 


FOR SALE: General Radio 1208-B, 1211-13 
Oscillators, 1201-C Pwr Sply. $35.00 for all plus 
shipping. Ken, 2309 N. 51% St. Waco TX 76710 


FOR SALE: 3 Military units BC-603 FM revr, Freq 
20-27 me. Price incl. ship. $55.00 each. Call 305- 
745-1801 3PM-9PM EST 


FOR SALE: Drake TR-4 & RV-4 w/ manual-Exc 
condx. Robert Braza, W1RMB, (MA), 508-261-8231 


FOR SALE/TRADE: Drake/2-B $150, SPR-4 $375. 
Col/310B-$325. Heath/HW-202 $50, EK-2 revr 
$50. WTD: RCA/Radiomarine/T-408/URT-12 
xmtr&info. Sam KF4TXQ Box 161 Dadeville, AL 
3 6 SSS 208 61) C2e5"68 2 5 Sear 
stimber@lakemartin.net 


FOR SALE: Collins 4:1 knobs, guaranteed 


satisfaction. $55.00 + shipping. Dutch 
WB7DYW 832-549-1540 wb7dyw@ev1.net http:/ 
/users2.ev1.net/~wb7dyw /4tolknob.jpg 

FOR SALE: Collins 75A2-3 cabinet, Sonar Revr 
UNS1, Heathkit reflected pwr SW bridge, Lamkin 
freq. meter, Trio Labs RMS meter, Craftsman AM 
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FM tuner, Stromberg CarlsonSAU70 amp, Military 
manuals. Bill Coolahan, 1450 Miami Dr. NE, Cedar 
Rapids Iowa, 52402-2933. 1-319-393-8075 


FOR SALE: Porcelain-based Tx tubes, send SASE 
for list. W7SC, 3932 S. Mesa View Ln, Boise ID, 
83706-6052 


FOR SALE: 6.3V @23A, 1500v. ins., sealed, 
transformers $12.00 + 19 lbs shipping. Jim Feasel, 
13549 Morse Rd SW, Pataskala OH, 43062. 740- 
927-2592 


FOR SALE: TMC GPR-90, $400; Hallicrafter 
FPM300, $250; Johnson 250 watt Matchbox w/ 
swr, $100; National NC303 w/spkr, $300; Drake 
MN4 Ant Tuner, $100. TMC GPR-90, $400; 
Hallicrafter FPM300, $250; Johnson 250 watt 
Matchbox w/swr, $100; National NC303 w/spkr, 
$300; Drake MN4 Ant Tuner, $100. Pickup 
preferred, Harry, WA6IUR, 626-355- 


0290 flynham@aol.com. 


FOR SALE: RF-403 VHF Radio $75.00. Meisner 
Signal Shifter w/coil set $150.00. Al Jenkins, 
WAIRWB, 5 Daley Ct., Nantucket MA 02554, 508- 
325-7122 


FOR  SALE/TRADE: Original manuals; 
Hammarlund HQ-100, HQ-110A, HQ-145, HXL- 
1,SP-600-J/JX. A.J. Bernard, NI4Q, PO Box 690098, 
Orlando, FL 32869-0098, 407-351-5536 


FOR SALE: 1942 RCAF AR-6, Exc condx, $350.00. 
See Dec 2001 ER. WAQIYF, 703-876-8419 


FOR SALE: First user friendly circuit for early BC- 
348’s! Send $4.00 + .37 US stamp + business 
envelope. Ray Larson, 12241 % Gorham Ave., W. 


mB AAU REIT SS 
FOR SALE: Koss T-5 Stereo Control, Small unit, 
$15.00. Lafayette Mod-HE30 @9, $95.00. Bernie 
Samek, 113 Old Palmer Rd, Brimfield MA 01010, 
413-245-7174 FAX 0441. NOTICE: If I don’t return 
your call, please call again because message was 
garbled on my machine or I copied wrong. 


FOR SALE: Radio books, magazines, catalogs, 
manuals (copies), radios, hi-fi, parts. Send 2 stamp, 
LSASE. David Crowell, KA1EDP, 40 Briarwood 
Rd., North Scituate, RI 02857. kaledp@juno.com 


FOR SALE: 1942 Royal Canadian Air Force AR6, 
EC, $350.00. See December 2001 ER. WAQSTYF, 
3429 Gaddy Ct., FLLS CH, VA 22042 703-876-8419 


FOR SALE: Collins Radio stock certificates, 33 
avail, 10-share (green) or 100-share (blue), issued 
to various companies. $20.00 each, limit one per 
customer. Check or MO. Nochoice oncolor. William 
O. Dean, KC7ICH, PO Box 3105, Tonopah, NV, 
89049 
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FOR SALE: New Ranger 1, Valiant 1, & Navigator 
plastic dials, freq numbers in green, with all the 
holes just like orig. - $17.50 ppd. Bruce Kryder, 
W4LWW, 277 Mallory Station Dr., Ste. 109, 
Franklin, TN 37067. bak@provisiontools.com 


FOR SALE: Military Radio manuals, origs & 
reprints. List for address label & $1. For specific 
requests, feel free to write or (best) email. Robert 
Downs, 2027 Mapleton Dr., Houston, TX 77043, 
wadcab@cs.com 


FOR SALE: Communications Receivers, Military 
Communications and some test equipment. SASE, 
Don Jeffery, 131 North Ivy Ave., Monrovia CA, 
91016, boallan@aol.com 


FOR SALE: New Collins winged lapel pin, still 


have meatball version, either type - $5.95 + .75 s/ 
h. W6ZZ, 1362 Via Rancho Prky, Escondido, CA 
92029. (760) 747-8710 


FOR SALE: Send SASE for large list of excess parts. 
Publications, ham & test gear. K4AFW, 104 
Glenwood Dr., Williamsburg, VA 23185 


FOR SALE: Vintage Radio Service. We repair 
radios, record changers, radios home, auto, tube & 
transistors. 1930-1980. Ken Hubbard, KA9WRN, 
POB 792, Beloit, WI 53512. (608) 362-1896 


FOR SALE: Repro Nameplates, R-390A generic 
$9,S1J-3 and S1J-4 exact replicas, $12. Tom Marcotte, 
NSOFF, 210 Clem Dr., Lafayette, LA.70503. 


courir@yahoo.com 


FOR SALE: Used technical books: radio, 
electronics, math, military, magazines, etc. List: $1 
(stamps OK). Softwave, 2 Dept. ER, 1515 Sashabaw, 
Ortonville, MI 48462 


FOR SALE: R.L. Drake repair and reconditioning, 
most models including TR-7’s,35 years experience. 
Jeff Covelli, WA8SAJ, (440)-951-6406 AFTER 4 
PM, wa8saj@ncweb.com 

NOTICE: Visit Radioing.com, dedicated to 
traditional ham radio & vintage radio resources. 
Let’s Radio! Charlie, W5AM. http: / / 
Wwww.radioing.com. 

FOR SALE: Heath Nostalgia, 124 PG book contains 
history, pictures, many stories by longtime Heath 


employees. (See BOOKS inside back cover.) Terry 
Perdue, 18617 65th Ct., NE, Kenmore, WA 98028 


FOR SALE/TRADE: Manuals: $53A, DX100, 
75A4, DX40, 75A1, Ranger, TR5, 30L1, HA350, 
NC183D. A.J. Bernard, POB 690098, Orlando, FL 
32869. 407-351-5536 


43 


FOR SALE: Pwr sply BC-610-I, BC-375E, PU only, 
Prescott, AZ. W7RBF, AZ 928-778-1993 


FOR SALE: DX-35, DX-40 \reproduction crystal 
doors. $11.50 shipped. Texans add 8.25% sales tax. 
Glen Zook, 410 Lawndale Dr., Richardson, TX 
75080 


FOR SALE: TX’ers, rcvrs, parts, manuals, etc. 
Send a large SASE. EFJ Thunderbolt excellent 
$900.00 YaesuFT-22m FM $50.00 Regency HR2A 
$35.00 Regency 12V PS $15.00 More at http:// 
come.to/AF4K/ Brian Carling, 117 Sterling Pine 
Street, Sanford, FL 32773 Brian Carling, AF4K, 117 
Sterling Pine St., Sanford, FL 32773. 


FOR SALE/TRADE: Transmitting / Receiving 
tubes, new & used. $0.55 & LSASE for list. I collect 
old & unique tubes of any type. WANTED: Taylor 
and Heintz-Kaufman types and large tubes from 
the old Eimac line; 152T through 2000T for display. 
John H. Walker Jr., 13406 W. 128th Terr. Overland 
Park, KS 66213. PH: 913- 782-6455, Email: 
jhwalker@prodigy.net 

FOR SALE: Treasurers from the closet! Go to 
www.cjpworld.com/micromart to find some 
unique items many hams would lust for! Gus, WA, 
360- 699-0038 gus@wa-net.com 


FOR SALE: Books, send SASE. WANTED: 
Anything by Fairchild or Langevin. send SASE for 
my want list. Richard Robinson POB 1425 
Wallingford CT 06492, 203-949-0871 or 
richmix@erols.com 


FOR SALE: Manuals for old ham gear of the ‘30s 
to the ‘70s.Check | WEB Catalog 
www.himanuals.com 


FOR SALE/TRADE: Misc. parts, tubes, for tube 
gear. Sandy Blaize W5STVW, 40460 Edgar Traylor 
Rd., Hammond LA 70403. ebjr@i-55.com 


FOR SALE: Vintage equipment at the K8CX Ham 
Gallery Classified Ads section. Visit the largest 


Antique QSL Card Gallery http:/ /hamgallery.com 


NOTICE: T-368 Registry. For info w2zr@aol.com 
Subscribe to the T-368 & BC-610 reflector at http: / 
roups.yahoo.com/group/T-368 BC-610 


FOR SALE: Lots of old radio & related books. 
Eugene Rippen, WB6SZS, www.muchstuff.com 


FOR SALE: Strong steatite antenna insulators. 
Lengths from two to fifteen inches. SASE for list. 
John Etter, W2ER, 16 Fairline Dr., East Quogue, 
NY 11942. 516-653-535 


FOR SALE: Please visit RadioWorld-Online. Come 
tosee our ham gear, parts, and more. Carl Blomstran 
PO Box 890473 Houston Tx. 281-660-4571. 


Electric Radio #166, March 2003 


FOR SALE: Aluminum knob inlays, Collins, Drake, 
National, Hallicrafters, Heath; Collins Dial Drum 
Overlays. Charlie Talbott, 13192 Pinnacle Ln, 
Leesburg VA 20176 540-822-5643, k3ich@arrl.net 


FOR SALE: Some unused obsolete Triplett tester 
transformers. Free List. Bigelow Electronics, POB 
125, Bluffton, OH 45817-0125 


FOR SALE: VM parts, new-boxed electron tubes, 
new Heathkit parts, and new panel meters. Norm, 
1440 Milton St., Benton Harbor, MI 49022 


FOR SALE: Build your own “Midget” bug 
replication by KOYOX, ca 1918, featured by K4TWJ 
in CQ Magazine, May ‘98. 10 detailed blueprints. 
FAX: 507- 345-8626 or e-mail bugs@mnic.net 


FOR SALE: Parts, tubes, books, ECT. Send two 
stamp SASE or email for list. Wayne LeTourneau, 
POB 62, Wannaska, MN 56761 wbO0cte@arrl.net 


FOR SALE: New and used early radio and collector 
tubes. See www.fathauer.com for lists or email 
tubes@qwest.net. George H. Fathauer & Assoc., 
688 W. First St. Ste 4, Tempe, AZ 85281, 480-968- 
7686. Toll Free 877-307-1414 


FOR SALE: Collins restoration. Everything inside 
& out to make it as Art Collins built it. 50 yrs 
experience. W9OJI / N4FZ, IL, 815-734-4255 or 
N4PZ@aol.com 


FOR SALE: Collins S-line and A-line repair. FCC 
licensed, many years of experience. 
lal@metrocast.net 207-457-9257 


FOR SALE: Convert any wattmeter to read PEP! 
Perfect for AM/SSB-$24.95 ppd for complete kit! 
HI-RES, 8232 Woodview, Clarkston MI 48348, 248- 
391-6666, info@hi-rescom.com 


FOR SALE: Complete hardware set to connect 
Collins PM2 to KWM2 -$19.95 ppd. Warren Hall, 
K@ZQOD, FOB 282, and Ash Grove, MO 65604- 
0282. 


FOR SALE: Repair, upgrade, performance 
modification of tube communications & test equip. 
Accepting most military, all Collins & Drake 
designs, & the better efforts from others. Laboratory 
performance documentation on request. Work 
guaranteed. Chuck Felton, KDOZS, Felton 
Electronic Design, Box 187, Wheatland, WY 82201. 


307-322-5858 feltoned@coffey.com 
www.feltondesign.com 

FOR SALE: Ur old QSL card? Search by call free, 
buy find at $3.50 ppd. Chuck, NZ5M, 
CRBCSI1@prodigy.net 

FOR SALE: New Release. For details send 2- 
stamp LSASE to: Olde Tyme Radio Co, 2445 
Lyttonsville Rd. Ste 317, Silver Spring, MD 20910 


FOR SALE: WACO-5NWxX telephone filters. Just 
plug in. 1 /$13.95, 2/$25, 3/$34. Money back. 
Cecil Palmer, 4500 Timbercrest Ln., Waco, TX 
76705. 254- 799-5931 w5nwx@hotmail.com 


Electric Radio Tuning Meter 


This popular meter allows you to tune up right on 
top of a QSO with only milliwatts of RF going to 
the antenna. Once the antenna tuner is adjusted 
for a match, as shown by a meter null, flip the 
switch to operate and you're ready to go. Saves 
friends and saves tube finals. 

SO-239 connectors are available on the rear for 
the transmitter, dummy load and antenna. For 
more information on how this device works, see 
ER#60 or QST for April 2002. 


$49.95 plus $5.95 S&H 


Money back guarantee 
Visa, Mastercard, American Express, and PayPal 


Now available on-line at WWW.ERMAG.com 


ER Store, PO Box 582, Pine Colorado 80470-0582 
720-924-0171 ER@OfficeOnWeb.Net 
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FOR SALE: 51J-4 filter replacements, direct plug 
in—6.0 ke Collins mech. filter, 3.3 xtal lattice, 2.3 ke 
xtal lattice, 500 cycle xtal lattice -$245 each; R390A 
16kHz flat phase filter, for Hi-If AM-$245. Inquire 
about free AM xmtr parts, PU only, or S&H charge 
otherwise. Chuck Felton, KD@ZS, WY, 307-322- 


Dovey reltoned @coffey.com, 
www.feltondesign.com 

FOR SALE: Military and commercial 
communications items. Murphy’s Surplus, 401 N. 
Johnson Ave., El Cajon, CA 92020. 619-444-7717 
http: //www.maxpages.com/murphyjunk 


FOR SALE: Tube list, new & used, wide variety 
audio, and ham. Recently expanded. SASE 52c. 
Bill McCombs, WBOWNQ, 10532 Bartlett Ct., 
Wichita, KS 67212-1212 


FOR SALE: PANEL AND _ CABINET 
REFINISHING; Johnson, Hammarlund 180(a), 
R390(A), & others total restoration & sales; My 
updated web site: http://w4pnt.8k.com Patty & 
Dee’s Marina; Dee Almquist, 534W. Main St., 
Waynesboro, VA 22980. 540-249-3161 Cell: 540- 
480-7179, FAX 540-249-5064 


Z Communications Company 


410 Lawndale Drive 
Richardson, Texas 75080 
(972) 231-5011 
zcomco@attbi.com 


Additional Frequency Decks 
For Collins S-Line / KWM-2 


FOR SALE: RIT for Collins KWM-2/2A; No 
modifications needed. $79.95 SASE for details. 
John Webb, W1ETC, Box 747, Amherst NH 03031 
bigspndr@bit-net.com 

FOR SALE: 2 4” dia XP53 plug-in coils; 3 ea. 5 pin, 
1 ea. 4 pin, All 4 $6.00 + shipping. Henry Mohr, 
W3NCX, 1005 Wyoming, Allentown, PA 18103- 
$13) 


FOR SALE: Aluminum heat dissipating plate and 
grid connectors for all 3,4 and T series Eimac tubes 
including 3-500Z, 4-1000, 304T’s and others. Alan 
Price fixr7526@cs.com 


FOR SALE: Many parts for radio builders please 
call to discuss needs. Joe Battyany, W6CAS, 1501 
Sherwood Ave., Sacremento CA 916-731-8261 


FOR SALE: Sam’s Photofact numbers 1-1300. 
$5.00/radio ppd in USA. Don Kuhn, W8KPD, POB 
686, Marion OH, 43301-0686. 740-383-5744 


FOR SALE: Ships radio room clock repros, 
boatanchor mugs and t-shirts, more. http:// 


www.cafeshops.com/amradio,amradio2 


Reproduction Parts For 
Collins, Drake, Heath, Johnso 


% Alignment 
Repainting 
‘Boat Anchors’ 


srconnect Cables For 
ins, Heath, Johnson 


For More Information Call, Write, or 
Visit Our Website At 


htto://nome.attbi.com/~zcomco 
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FOR TRADE: Two good RCA 833A’s for one 
Taylor 833A. Also looking for Taylor 204A, 813, 
TR40M. John H. Walker Jr., 13406W. 128th Terr., 
Overland Park, KS 66213. PH: 913-782-6455, Email: 


jhwalker@prodigy.net 

WANTED: Collins R-389 LF receivers, parts, 
documentation, anecdotes, antidotes. W5OR Don 
Reaves, PO Box 241455, Little Rock AR, 72223 
(501) 868-1287, w5or@militaryradio.com, www.r- 
389.com 

WANTED: Kokusai 455 kcs filter for the KW 2000 
series. Sold in USA by Henry Radio. Junker 2000 
OK. Dave, K4JRB 770-448-0588 


thompson@mindspring.com 


WANTED: Drake 5-NB noise blanker and Drake 


AL-4 loop antenna. Bill, 507-835-8127 
WANTED: Hallicrafters revrs SX-24, S-85, SX-99, 
S-110, SX-110 and HT-17 tx’er. Jerry, NSKYE, 405- 
373-4727 


WANTED: Philmore NT-200 tx’er, Cakepanion 2- 
tube regen rcvr. Douglas Reeves, WB6RKY, POB 
278135, Sacremento CA 95827, 916-362-3502, 
WB6RKY @hotmail.com 


WANTED: BC-375 rotary inductor w/counter. 
Bill, KORZ, POB 3214, Boulder CO, 80307-3214, 
303-499-1936 


Collins Mechanical Filters 


by Dave Curry Longwave Products 


These are exact duplicates of the originals using the latest, modern design 
Collins mechanical filters. The electrical specifications exceed the original 


Collins design. 


* CW - 500 cycles 
* SSB - 2.5 ke 
6 ke 


*AM - 


$199 plus $4.50 S&H 
In stock for immediate shipment from the ER Store or on-line at 
WWW.ERMAG.COM 
Money-back guarantee 
Visa, Mastercard, American Express, PayPal 
ER Store, PO Box 582, Pine Colorado, 80470-0582 
720-924-0171 
email: ER@OfficeOnWeb.Net 
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ELECTRONIC MILITARY SURPLUS 


guy ropes, four guy stakes, two guy rings plus 2.5 
pound sledge hammer. Part of OE-254/ GRC anten- 
na set; 30 Ibs sh. NEW, $139.50 

NYLON BAG for above. New, $39.50; See Web for details. 


R-390A SPARE PARTS 


ane '1244/GRC MAST KIT 


FAIR RADIO SALES (i 


RF Amp “As-ls” for plait Less tubes, crystal oven 
and counter. use 


WEBSITE: fairradio.com 
E-MAIL: fairadio@wcoil.com 
PHONE: 419-227-6573 
FAX: 419-227-1313 
1016 E. Eureka - Box 1105 
Lima, OH 45802 
VISA, MASTERCARD, DISCOVER 


WANTED: I very much need your help in finding 
these parts for my Collins 30K: Output Coil and 
Switch assembly, even partial parts, Modulation 
transformer, Pair 75th tubes, will consider 100th, 
Plate blocking Cap 150mf. If you have or know the 
whereabouts of these parts Please help. Thanks. 
BOB (916) 967-7552) Ca. rbrtkj6ca@aol.com 


WANTED: AF67 Help - bias battery, dial light. 
Let’s talk. Thanks. Dennis Olmstead, WB9EMD, 
431 Ridgewood, Glen Ellyn, IL 60137 (630) 469 
0531 or Wb9emd@aol.com 


WANTED: Power transformer for a Viking 2. 
aprox 900-0-900 VAC @ 350MA Colin K1IXU 
electric6@juno.com 

WANTED: Vintage transmitting tube, T-21 tetrode 
or RK-49. Dick / W6SGJ, DGEORDAN@AOL.COM 
WANTED: Anything by DAVID GRIMES: radios, 
advertising, ephemera, stories, literature, 
references; please contact: Mike Grimes, K5MLG; 
3805 Appomattox Cir; Plano, Texas, 75023, (972) 
867-6373. Email: grimesm@flash.net 

WANTED: Type 852 or 860 tube. Must be 
electrically good. Have tubes or cash for trade. 
Tom Berry, W5LTR, 773-262-5360 or 773-262-0016 
WANTED: Schematics only for Heathkit SS-9000. 
Have all other info. Marvin, 770-429-0314, 


mmoss@mindspring.com 


Beat Frequency Oscillator, used, $20.00 
Band Crystals, used, $10.00 each 

Counter Dial, used, $18.00 

Handles per pair, used, $8.00 

Power Supply without tubes, used, $25.00 


with good filters, but less RT510, used, $125 


Has twelve aluminum alloy 
“<= On steel sections form stur- 
aa... dy, yet lightweight 30 foot 
ions” 1.7” dia mast. Kit in-cludes 
atm i five each lower and upper sec- 
tions, one ea lower and upper 
adapter sections, gin pole swiv- 
« el base, four ea 36 and 42 ft 


seuusjuy - Seqn{ - juewdinby jse, - soipey 


Shipping is extra on all merchandise 


47 


SEND FOR OUR 
LATEST CATALOG !! 


WANTED: Burstein Applebee FU-40 tx’er/exciter. 
Any condx with or w/o tuning units. Ted Bracco 
WONZW,217-857-6404 X306. 
braccot@hotmail.com 


WANTED: MacKay 3010 revr. Cliff WA9SWE 
608-625-4527 after 6 PM Central. 


WANTED: BC-348 revr and TCS tx’er. Jerry, 
NSKYE, 405-373-4727 


WANTED: In excellent operating condx, Gonset 
G-28 10 Meter Communicator. Roland V. Matson, 
W1CSO, POB 956, Lake Panasoffkee, FL 33538, 1- 
352-568-1629 


WANTED: Johnson 150D70 or National TMA150 
Capacitor. Alan Dale, W9ZPP (812)424-5208 
Zpp@evansville.net 


WANTED: Collins 70K-2 PTO preferably in 
working condx. W3QII, 5899 Barnes Ave, Bethel 
Park PA. 15102, 412-835-7015 


WANTED: Military MT-297/GR mobile mount, 
C-435/GRC control w/meter, C-375/VRC control 


\O 


box w/cable. John 440-243-8119 
K8GVH1@juno.com 


WANTED: James Millen plug-in coils p/n 42080, 
42040, 42015, 43015. Commercial prewar 
transmitter. Gary Carter, WA4IAM, 1405 Sherwood 
Drive, Reidsville, NC 27320. Phone: 336-349-1991. 


Email: gcarter01@triad.rr.com. 
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WANTED: FADA 33, Hallicrafters spkr for SX-23, 
Mil TCS revr in gd condx. Bob Forte, PO Box 160, 
Lake Luzerne, NY 12846, 518-696-2400, email: 


forte@capital.net 


WANTED: BC-375 or BC-191. 229-273-7264 
W4ZXW, W. J. Hill, 510 E. 25 Ave, Cordele GA, 
31015 


WANTED: Hallicrafter S40/A/B in at least 
repairable condx. Appearance not too important. 
Carl, W2IQOK, 51 Mt. Orange Rd, Slate Hill NY 
10973, 845-355-1596 


WANTED: APS-90 Pwr Sply for Harvey Wells 
T90 Txer. Ed, WA7DAX, 1649 E. Stratford Ave, 
Salt Lake City UT 84106, 801-484-5853 


WANTED: Front panel milliammeter for the 
Harvey-Wells T-90 Tx’er. Richard N. Pann, W1SUJ, 
2447 Yates Drive, Augusta GA, 30906, 706- 


798-7279. rpann2@comcast.net 

WANTED: Relays from Johnson Matchbox KW 
and 275 watt. Raymond Fisher, WA8JLT, 937-692- 
8550 call collect. 


WANTED: 5AP4, 5BP4 or 1805-P4 CRT for my 
1939 Andrea TV set. Arch Doty, W7ACD, 503-554- 
9142 archd@aol.com 


We buy and sell old ham gear, liquidate and purchase radio estates, pur- 
chase and restore antique radios of all types & more! Check out our on- 
line flea-market on the web. We operate a schematic diagram and man- 
ual service for all of that “old” stuff that you are wanting to restore. Tired 
of trying to download “freebe” FTP stuff that you can’t read or that blows 
up your operating system? Tired of trying to get an old schematic from 
an internet “freebe site” that you simply can’t read?, - - try REA, you will 
be glad you did. And that is not allwe do at REA... 


PADIO EAA ARCHIVES - is the largest publisher of old radio age information on CD-ROM. §& 
Producers of ARRL’s 80 years of QST on CD-ROM and some 60 + other CD-ROM pub- § 
lications. Boatanchor CD’s on R390’s, all of Collins Radio ham gear, Military Radios § 
V1&2, The Radiotron handbook, RCA HB-3 tube manual, Sam’s Photofact series, Rid- § 
ers Troubleshooter’s Manual series, Antique Radio Repair V1&2, the Radiophile series, § 
Zenith Trans-Oceanic, Hallicrafters, RCA service note series and Collins specialty 
series covering specific military/commercial radios and much much more! Check us out § 
on the web today! Now in our 8th year! 


WANTED: Manuals for Signal Corps I-166 
voltohmeter, LM-7 frequency meter, EICO 221 
VTVM. Louis L. D’Antuono, 8802 Ridge Blvd, 
Brooklyn NY 11209. 718-748-9612, 6PM. 


WANTED: Lafayette HB-400 or HB-333 or Olson 
Tube Type CB set for conversion to 10M AM. Will 
pay your price working or not. Bill Smitherman, 
KD4AF, 9401 Hwy 67, East Bend NC, 27018. 336- 
699-8699 


WANTED: Power supply and connecting cable 
for a Harvey Wells T-90 Bandmaster Tx. Ed, 
WA7DAX, 1649 East Stratford Ave., Salt Lake City 
UT, 801-484-5853 


WANTED: CINCH-JONES plug P310-CCT. This 
is a 10-contact plug with 5/32 inch wide contact 
blades, and with cable clamp in cap. Vernon Yeich, 
1700 White Hall Rd., White Hall MD, 21161, phone 
410-357-5112 


WANTED: Looking for 2 anode connectors for 
4CX250 tubes, and a main tuning knob for the 
KWS-1. John Munro, G3GBB, tel. 01379-783657. 
jmunro2@ukonline.co.uk 


Schematic Diagram and Manual Service - Over 500,000 schematics on hand and 
over 40,000 manuals! - Surf our website or Cail us! 


RADIO LAA ARGIIVES - 2043 Empire Central - Dallas, Texas 75235 
(214)358-5195 - Fax (214)357-4693 - Internet: http://www.radioera.com 


Radio Era Archives- the first and largest radio resource archive and publisher of radio CD-ROM's 
Preserving the Radio Era for all time - - Digitally! 
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WANTED: The two red jewel lights on the front of 


Johnson Ranger. RbrtKJ6CA@aol.com 
WANTED: BC-610 transmitter within driving 
distance of the Twin Cities MN, Email me with 
information at wQir@attbi.com 


WANTED: Manual or schematic for National 
VP4050A counter and Realistic Signal Generator 
A11IM. Will pay for copies. Roger K1TG 
rwkuchera@snet.net 


WANTED: HELP! I need information on a E.M. 
Sargent Co. Model 205A 5-band radio circa late 
30’s (?). David Miller, 307 754-4351 or 
K7ALR@arrl.net. 


WANTED: Pwr Xfmr for Browning Golden Eagle 
MK IV. 110V pri/sec 32.4, 280, 9, 6.3 VAC. Bob 


K8MGC, 330-879-5250 BobJudy@sssnet.com 


WANTED: T-368, GC, will PU locally, also 75A-4 
filter clamp. KC9VF@arrl.net 


WANTED: SBT-1K TMC PS-4 pwr sply need 
manual or schematic. Bernard Drew, 
Bernard@quidnunc.net 

WANTED: (Badly) Harvey Radio Labs Model FT- 
30, 1935 Xmtr. See E. Rippon guide p.57 or FOS 
p.257. This was my rig back in 1941 when my call 
was WINLL. In needed, I will send you a picture 
copy. I will pay $1000.00 plus shipping for one in 
almost any condition. Robert Enemark, W1EC, PO 
Box 1607, Duxbury MA, 02331. 781-585-6233 


WANTED: Wanted: Manuals for Collins Antenna 
Tuners 180-Y and 180-V Mike Kincaid - W7FKF, 


248 Justin Road, Murphy, TX 75094, 972-578-1120 


WANTED: TCS Army-Navy revr 1.5 to 20 Mc, and 
good manual to rework Globe King 275. WOBEI, 
800-500-8055. Dave. 


WANTED: Collins 51J-4 complete, reasonable price 
paid for a nice clean one. Art Plummer, 650-359- 
1858, w6lr@arrl.net 


WANTED: GRC-9 microphone, Headset, speaker. 
Lee, N2UDF 315-656-9578,or Lcarroll@post.com. 


WANTED: Coil sets for HRO-50. Casey, W8FDE 
MI 231-755-1579 FAX 231-737-3101 


WANTED: Panel meter M-100 for Johnson Desk 
KW. 50-500 MA DC grid-modulator current. Face 
marked two scales. Bottom 0-50, Top 100, 200, 300, 
400. Also bottom of face #796, FS=5MA, 20 ohms 
100 mv. Or does anyone know how to modify the 
circuits for maybe two separate meters? Bob, 
WASICL, 14463 Astoria St., Sylmar CA, 818-362- 
7404 


WANTED: SB-104 main tuning knob. Ed Cuevas, 
Ft. Worth, 817-222-5355, ecuevas@juno.com 
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WANTED: Cakepanion 2 tube regen revr. Prefer 
w/all coils. Doug Reeves, WB6RKY, PO Box 
278135, Sacramento CA 95827. 


wbérky@hotmail.com 


WANTED: Coil “C” for HRO-60. Gerald Park 
W8QS, 517-351-5106, park@msu.edu 


WANTED: Galaxy (WRL or HyGain) LA-550 
Linear, RF-550 Wattmeter, CAL-250 calibrator. All 
answered! Kelley, W8GFG, 9010 Marquette St., St. 
John IN, 46373; 219-365-4730 


WANTED: Tech help to modify xtal controlled 
transistor CB rig for ham bands. Rex, PO Box 4518, 
Jeffersonville IN, 47131, 812-282-4824 


WANTED: Any TMC Equipment or Manuals, 
what have you? Will buy or trade. Brent Bailey, 109 
Belcourt Dr.,Greenwood, S.C. 29649 864-227-6292 
brent@emeraldis.com 


WANTED: AN/WRR3-R1134 VLF receiver. Jack 
Holzer 913-791 5141, days 


WANTED: KNOBS and front panel meters for the 
GRC-19 set, T-195 and R-392. Please contact Gary 
W5UUO, 450 Cunningham Road, Celina, TN 38551 
931-243-5323 _w5uuo@info-ed.com 


WANTED: Westinghouse MW-2 and MW-3 
transmitters and parts. Also HP Model 1727A 
Oscilloscope manual. Gary, WA4ODY, Seabrook 
TX 77586, 281-244-7695, myctpab@earthlink.net 


WANTED: Manual for General Radio Co. Unit 
Oscillator Type 1211-C (.5-50 Mc.) Jim Eberwine, 
W4APV, 8118-37th Ave. North, St. Petersburg FL. 
727-347-0942 


WANTED: Empire PA210 Panadaptor, URM-25 
Sig Gen, URM-26 Sig Gen, URM-7 Rec SBT. Dean, 
6725 Portland Ave South, Richfield, MN 55423 


WANTED: Schematic diagram for Freq Meter CRR 
74028 (part of LM-13). Frank Hill WA6SYI 1313 
Milton Ave., Walnut Creek CA, 94596 


fdhill@attglobal.net 


WANTED: Hallicrafters HA-20 VFO Line Sampler, 
or schematic and parts to homebrew. H.I. Stark, 
K9UBL, 3215 S. Meridian Street, Indianapolis IN 
45217-3231 


WANTED: TBX radio and/or accessories required 
by military radio collector. Ray, VK2ILV, 


ROBINSON@SHLRC.MO.EDU.AU 


WANTED: Older rigs & accessories. Brian Carling, 
AF4K, 117 Sterling Pine St., Sanford, FL 32773. 


http:/ /come.to/AF4K/ 

WANTED: Fully functional w/manuals: Johnson 
AN/FRT505 xmtr, Swan F51 and FC76. Contact 
Ric at C6ANI@ARRL.NET 
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CDs From the ER Bookstore 


By Radio Era Archives 
R390-R390A /URR Technical CD-ROM -$57. 

RCA HB-3 Tube Handbook - $75. 

RCA Radiotron Handbook, 4th Edition -$62 

80 years of QST - $39.95 per set (generally 5 or 10 year set). 

Collins Radios Technical CD-ROM series. Vol. 1 -Collins Receivers; Vol. 2 - 
Collins Transmitters & Amplifiers; Vol. 3 -Collins Transceivers; Vol. 4- 
Accessories, Power Supplies, VFO’s, etc. Each CD -$79, Complete Set $279 


By Hamanuals 
Drake equipment operator and service manuals ona two Cd set by Bill 
Turini, KA4GAV -$71.95 


By Terry Perdue 
Anew CD that chronicles the history of the Heath Company with over 1000 


photographs, letters, newspaper articles, catalog covers and other material 


never before put together in one publication -$24.95 


NEW! By Mathstar 


The Crystal Set Design Calculator, anew CD for experimenters that calculates 


component values for crystal sets. Over 200 designs are featured, including one witha 
loudspeaker!-- $29.95-10% = $26.95 


By August Johnson, KG7BZ 
Military Boatanchor Manuals, Volume 1 -$45. This CD is one of the best 

manual CDs on the market. It contains the following manuals: ART-13, -A, 

B; BC-221-A, B,C, D, E, FE, J, K,.L,M,N, 0, P,Q, R, AA, AC, AE, AF, AG, AH, 

AJ, AK, AL; BC-312, -A, C, D, E, F, GJ, L, M, N, HX, NX; BC-314, -C, D, E, 

F, C; BC-342, -A, C, D, EF, J, L, M, N; BC-344, -D; BC-348-J, N, Q; BC 375-E; BC- 
610-E, F, G, H, I; BC-614-E, F, H, I; BC-779-B Hammarlund Super-Pro; 

BC-794-B Hammarlund Super-Pro; BC-1004-C Hammarlund Super-Pro; GRC-19; 
PRC-6; PRC-8, 9, 10; R-388; R-389; R-390; R-390A; R-391; R-392; T-195; 

SCR-274 includes: BC-453-A, B; BC-454-A, B; BC-455-A, B; BC-456-A, B; BC-457-A; 
BC-458-A; BC-459-A; BC-696-A; BC-946-B. 

Military Boatanchor Manuals, Volume 2 -$45- contains the following 

manuals: ARR-41; BC-611-A, B, C, D, E, F; BC-939B; CV-157; CV-591A; 
CRC26-A,B,C; GRR-2; R-274;R-274-A,C; R-320A; R-483,-A; R-520; SCR-578-A,B; 
T-368, -A, B, C; TV-3B; TV-7, -A, B, D; TV-8; TV-10; URM-25-C, D, FE, G, H; 
SX-28-A; SX-73; Hammarlund SP-600; Zenith Transoceanic; Gibson Girl. 


Please add $5.95 S&H for each order 
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QUARTER CENTURY WIRELESS ASSOCIATION, INC. 


Licensed at least 25 years ago ? 
And licensed now ? 


Then you should belong to the 
Quarter Century Wireless Association 
For information write : 

159 E, 16th Ave,, Dept ER 
Eugene, OR 97401-4017 
http://www.qcwa.org 


Collins 
| SeCVICeES a 
Specializing in Collins S-Line & KWM-2 Repair | 
Steve Berman, N6HK 


(661) 822-6850 
__email: n6éhk@csurfers.net } 


WANTED: National NTE CW xmtr in working 


Condx. I love National. Sylvia Thompson, 33 
Lawton Foster Rd., Hopkinton, RI 02833. (401) 
377-4912. nlvj@arrl.net 


WANTED: National Co. emblems, escutcheons, 
and logos from equipment, also National AN/ 
WRR2 in working order. Don Barsema, 1458 Byron 
SE, Grand Rapids, MI 46606. (616) 451-9874. 


dbarsema@prodigy.net 


WANTED: Still looking for manual, schematics, 


trouble-shooting, RCAF Rx by TMC R-5007A/ 
FRR5O2. David Boardman, VA2DVD, 418-877- 
1316 radioman@dbtubes.com 


WANTED: BC-348 () revr w/following suffix: 
B,C,H,J, K, M,N,P,S, for collection. Ken Kolthoff, 
K8AXH, POB 215, Craig, MO 64437. 660-683-5353 


WANTED: S meter for Collins S-line receiver and 


RF gain pot for KWM-2. Jim Jorgensen, K9RJ, 1709 
Oxnard Dr., Downers Grove, IL 60516. 630-852- 


4704. k9rj@attbi.com 


WANTED: Hallicrafters SX 88 parts chassis with 


cabinet, power, audio output, 50khz IF and 2mhz 
IF transformers. Ops service manual for Eddystone 
EC958.. Allan, Norco CA, (310) 812-0188, 


alan.royce@trw.com 
WANTED: ARC-5 revrs, racks, dynamotors. Jim 


Hebert, 1572 Newman Ave. Lakewood, 0H 44107. 


on 


ELECTRON TUBES FREE Cata- 
log, over 2,000 types in stock. 


Electron Tube Enterprises, Box 
652, Springvale, ME 04083. (207) 
490-5870, FAX (207) 490-2228 


WANTED: Top prices paid for globe shape radio 
tubes, new or used. Send for buy list or send your 
list for offers. Write or email:_tubes@qwest.net 
George H. Fathauer & Assoc., 688W. First St. Ste 4, 
Tempe, AZ 85281. 480-968-7686, Toll free 877-307- 
1414 


WANTED: Old military radar displays, scopes, 
antennae, receivers, manuals, etc. Even half ton 
items! William Donzelli, 15 MacArthur Dr., Carmel, 
NY 10512. 847-225-2547, aw288@osfn.org 


WANTED: Seeking unbuilt Heathkits, Knight kits. 
Gene Peroni, POB 7164, St. Davids, PA 19087. 610- 
293-2421 


WANTED: WESTERN ELECTRIC horns, speakers, 
amps, and mics. Barry Nadel, POB 29303, San 
Francisco, CA 94129. 


museumofsound@earthlink.net 


WANTED: Manuals, manuals, and manuals for 
radio-related equipment to buy or swap. Catalog 
available. Pete Markavage, WA2CWA, 27 Walling 


St., Sayreville, NJ 08872. 732-238-8964 


WANTED: Collecting military electronics 
including radio, radar, RDF and test, manuals & 
literature. William Van Lennep, POB 211, Pepperell, 
MA 01463. 978-433-6031 


WANTED: Postcards of old wireless stations; OSL 
cards showing pre-WWII ham shacks/equip. 
George, W2KRM, NY, (631) 360-9011, 


w2krm@optonline.net 


WANTED: Stancor/Chicago PCC200, PCO/ 
PSO150, RC8150; Triad A-9-J, A-10-J, A-11-J, A-12- 
j. FORSALE: Books, send SASE, Richard Robinson, 
POB 1425, Wallingford, CT 06492. 203-949-0871 
richmix@erols.com 


WANTED: R-390A revrs, parts rigs or restorable, 
will restore yours at reasonable prices. Walter 
Wilson, KK4DF, 706-733-8323 


wewilson@knology.net, www.knology.net 
~wewilson 

WANTED: Info on xmtrs made by Clough-Brengle 
Co. Used by the CCC, in the mid to late 30’s. Any 
help would be greatly appreciated. Ron Lawrence, 
KC4YOY, POB 3015, Matthews, NC 28106. (704) 
289-1166 hm, kc4yoy@trellis.net 
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PURCHASE RADIO SUPPLY 


Purchase Radio Supply is the Midwest’s popular vintage parts dealer. We specialize in 
friendly service providing components for Real Radio that other “antiseptic” radio stores 
can not match. If you are looking for transmitting and receiving tubes, components, 
hardware, or publications please give us a call because we may just have your 
parts for that special project. | 


Purchase Radio Supply 
327 East Hoover Avenue 
Ann Arbor, Michigan 48104 


TEL (734) 668-8696 
FAX (734) 668-8802 
e-mail: purchrad @aol.com 


WANTED: RCA 140,141, AVR5A. GE K80, K8OX, 
CONVERT YOUR WATTMETER TO READ K85. Any condx. James Treherne, 11909 Chapel 


TRUE PEP FOR LESS THAN $25! : 
TRE PDC Tae will converbany A verace Reddit Rd., Clifton, VA 20124. treheme@erols.com 


wattmeter to Peak reading! Even works on the WANTED: ARC-2, ARR-7 and ARR-15 racks; 
Bird 43! BC1387 for BC-611; whip antenna for PRC-124. 
$24.95 ppd in the USA and Canada Joseph Pinner, KCS5IJD, 818 Hill St., Kingston, TN 


HI-RES COMMUNICATIONS, INC. 37763. kc5ijd@bellsouth.net 
8232 Woodview, Clarkston, MI 48348 aS TT 
SA85°30 1.6660 Gr Hip © hi-TetC on com WANTED: WW II German, Japanese, Italian, 


French equipment, tubes, manuals and parts. Bob 
WANTED: QSL cards from old/pre WW Ham = Graham, 2105 NW 30th, Oklahoma City, OK 73112. 


DX countries; old regen kits. Hajime Suzuki, 405-525-3376, bglec@aol.com 

Nishikuniyoshi 1644-24, Ichihara-Shi, Chiba-Ken, ee 

290-0231 Japan WANTED: Heath Gear, unassembled kits, catalogs 
and manuals. Bill Robbins, 5339 Chickadee Dr., 


WANTED: WW II Japanese xmtrs & revrs (parts, Kalamazoo, MI 49009. 616-375-7978, billrobb@net- 


plug-in coils) for restoration & ER articles. Ken linlenet 

Lakin, KD6B, 63140 Britta St., Ste. C106, Bend, OR nn he ene ae a 
97701. 541-923-1013. klakin@aol.com WANTED: I wish to correspond with owners of 
=, LE Te eS TE abla claecaeet saa National FB7/FBXA/AGS coil sets. Jim, KE4DSP, 
WANTED: Collins 310B3, basket case OK - 108 Bayfield Dre Brandon, FL. 33511 


welcomed; & Chicago 500W CMS-2, high-level j.c.clifford@Juno.com 
modulation xfmr; Taylor T21. Jerry, W8EGD, CO, eee 
303-979-2323 WANTED: Parts fora TMC GPT-750 xmtr. I need 


~Spaememn mens aaeo sewage papas pos eS te age See the AM modulator deck and other parts to restore 
WANTED: Kleinschmidt teleprinter models: 311, this unit. John, KF2JQ 716-873-0524 


321, (AN/FGC-40, AN/GGC-16, AN/UGC-339...) jprusso@acsu.buffalo.edu 

Tom Kleinschmidt, 506 N. Maple St., Prospect eee a nen nen re en ene 
Hts., IL 60070-1321. 847-255-8128 WANTED: Collins 30K1 xmitr; also need orig 
yc oe Ee Se manuals & literature for 75A1, 32V1, 30K1. Paul 
WANTED: Visitors and tubes by museum. Old Kj ywe, W8ZO, POB 84, Manchester, MI 48158. 
and odd amateur or commercial tubes, foreign and 734-428-2000 

domestic purchased, traded or donations welcome. juga RR 
All correspondence answered. K6DIA, Ye Olde WANTED: Tektronix memorabilia & promotional 
Transmitting Tube Museum, POB 97, Crescent literature or catalogs from 1946-1980. James True, 
City, CA 95531. 707-464-6470 ‘ N5ARW, POB 820, Hot Springs, AR 71902. 501- 
_— 318-1844, Fax 623-8783, james.true@ibm.net 
WANTED: Searching for RME CT-100 or 3R9 Se en ee ae eae eee 
xmtrs and info about them. David Edsall, W1TDD, WANTED: Collins promotional literature, catalogs 
156 Sunset Ave., Amherst, MA 01002. 413-549- and manuals for the period 1933-1993. Jim 
340 -dedeall@erneler com Stitzinger, WA3CEX, 23800 Via Irana, Valencia, 


eee CA 91355. 661-259-2011. FAX 661-259-3830 
WANTED: RBB/RBC revrs, pwr splys, cables & 


RAK/RAL equip. Andy Miller, KD6TKX, CA, 831- WANTED: DC ammeters, aircraft instruments, 
484-2389 SA Pe hes ata aed panel meters; meter books & gauge catalogs; photos 


Rae GRE RR Ee NE ERE Pg MR ST of meters & control panels. Chris Cross, POB 94, 
WANTED: Orig Heath manuals for ham & test McConnell 61050. 


equip. Please state condx & price. Warren, K1BOX, 
NC, (828) 688-1922, klbox@arrl.net 
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The Cerne KWM-2 Video (4 hours, $89.95) Highly detailed video on Son eaiGn, felsic: 
ing, alignment, troubleshooting, and neutralization of this classic! A must for ee who 
WHS and Sie a KWM-2 or ae Printed documentation iicluded, | 


The Collins 758-3 and 32S-3 Video (G. 5 hours, $74. 95) An excellent in-depth examination _ 
of the most popular version of the S-Line equipment. Operation, modification, alignment, 
neutralization are eens and more! Much of [> information es: to os versions of the 


. Leam the secrets to greater performance 


The Collins 308-1 video (1 hour, $39.95) Finally, her is the one speesbaay has wanted! This 
traordinary video describes operation and user safety, maintenance and modifications of 
assic Collins powerhouse amplifier. Very ee ely a must for all 305-1 own- 

n - te with ies documentation. _ : 


e Co is is Radio Radio Eqipment Video Spotter’ s ‘Guide qd hour and 40 
ies, $24. .95) Close to 90 individual pieces of Collins Radio equipment are shown in the 
Examples of some of the gear covered are: KW-1, KWS-1, 30K-1, 20V-3, 75A-4, KWM- 
aia 1, 308-1, 30L-1, KWM- 380 and anueh more. Study up before that next 


ts ‘h is sisa se great video all about the ultimate receiver. Now you will ies the ulti- 
oto togo ents with it. R-390A expert Chuck ee Sit cont ieay covers an nonce 


_ SP-600]X V aie 0 (4 oes $89. 95) In this Sides, Chuck Rippel takes us deouen all aspects of 
ees one See repairs, restoration and modifications. hee video i isa a must for 


ice $5.95 ach for the first two videos for shipping and anaes in the USA, additional 
videos: are ee ered ee 
| Produced by Floyd Soo, W8RO (ocKF8AT) 


: = BOOKSTORE, PO BOX 582, PINE COLORADO, 80470-0582 
_ Now Available on-line at WWW.ERMAG.COM 
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WANTED: Scott Special Communications revr. 
EAAJL, please call, Kurt Keller, CT, 203-431-9740, 
k2112@earthlink.net 


WANTED: Russian 1.5-8 MHz military 
transceiver, type P(R)-131. Will pay well for a 
good one. Leroy Sparks, W6SYC, 924 W. Mc 
Fadden Ave., Santa Ana, CA 92707. 714-540-8123 
leroysparks@earthlink.net 

WANTED: SW3 #33A and #35 coils. I will trade 
my extra coils SW3 coils. Hank Bredehorst, 2440 
Adrian St., Newbury Park, CA 91320. 805-498- 
8907 


WANTED: Long wire antennas AT101, AT102, 
GRC-9; Bendix ATD tuning unit Type CRR 47211, 


9050 to 15800 kcs; Gas engine generator UPG-12 
(GRC-109) KA1ZOR, 348 N. Main St., Stonington, 
CT 06378. 


WANTED: Gonset G-76, Valiant Il, Yaesu 
FTdx400, Hammarlund HX50A, Phillips 777 
Automotive Short Wave Radio. KBOW, 916-635- 
994, frankdellechaie@sprintmail.com. 
WANTED: National SW-3 model, version 3. Uses 
32-32 30 tubes. Dean Showalter, W5PJR, 72 
Buckboard Rd., Tijeras, NM 87059. 505-286-1370 
WANTED: Collins 32V& Collins 75A series; Globe 
Scout; National SW54. KBOW, CA, 916-635-4994. 
frankdellechaie@sprintmail.com 


Keep Your ER Magazines Organized! 


Book boxes sold in sets of 15 - $15.95 plus $5.95 shpg. 
For quantities less than 15, call. Shipped flat, easy to 
put together, no glue required. Each box holds 12 


magazines. 


These boxes are also the correct size for many ER-size 
magazines, including "Antique Radio Classified", "The 
Old Timer's Bulletin" and "The Tube Collector". 


720-924-0171 


ER Bookstore 


PO Box 582, Pine Colorado, 80470-0582 
Or order now on-line at WWW.ERMAG.COM 
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WANTED: Hallicrafters SX88 or SX115. Larry 
Redmond, 413 Bedfort Dr., Duluth, GA 30096. 770- 
495-7196 


WANTED: BC-614 Audio Amp. I am good in 
ORZ or email me at wOir@attbi.com Dale, 
WOIR 


FS/TRADE: 304TL $75. 3B28 $25/pr. 866A 
$25/pr. S-108 revr $100. Bird KW Wattmeter 
#4113 $125. 

WANTED: RCA/Radiomarine/T-408/URT-12 
xmtr/info. Sam KF4TXQ PO Box 161 Dadeville, 
AL 36853-0161 stimber@lakemartin.net 
(256)825-7305 


Mil-Spec Communications 
R-390, R-390A, R-388 & other mil. receivers 
Sales - Service - Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
941-474-6818, Fax - 941-474-7874 
milspec39@@aol.com 
"Since 1985" 


Tour Free: (866) : 


as ~ 5000 ‘Subsoribers!. 
Classifieds - Ads for Parts & Services 
Articles - Auction Prices 


Meet & Flea Market info. 

Radios, Ham Equip., Telegraph, Hi-Fi 
TV, Books, Art Deco, 408 & 508 Radios | 

Free 20-word ad each month. 

U.S, Rates: 6«Month Trial: $19.95 
1-Year: $39.49 ($57.05 by 1at Claas) 
jm ARC, P.O. Box 802-E20 - : 

Carlisle, MA01741 4s 
Web: www.antiqueradia com 
Email: are@antiqueradio.com 


. 10512} i Fax: (878) 371-7128 
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ELECTRIC RADIO STORE 


BACK ISSUES 
All back issues are available at $38.00 per year (any 12 issues) or $3.75 for individual copies. 
Buy the entire first 13+ years (#1 to #166) for $350. Special deal on last four years (10th 

ear through 13th year: $100.00. These prices include delivery in the USA. Foreign orders 
please inquire for shipping rates. 


COMPENDIUMS 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins 
Radio Co., and all the articles printed in CQ, Ham Radio, OST and ER, 85 pages, $20.00 plus 
$4.00 S&H. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium. 260 pages, 
$45.00 plus $5.00 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-3), 42 pages, $15.00 plus $4.00 S&H 


T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric Radio, and “celebrating 
a bygone era”). The back has “Real Radios Glow in the Dark” (used with the permission of 
Classic Radio). The T-shirts are U.S. made by Hanes and come in Small, Large, X-Large, XX- 
Large. The color is slightly lighter than the cover of ER. $15.00 delivered, $16.00 for XXL. 


BOOKS 


A Pictorial History of Collins Amateur Radio Equipment 
by Jay Miller, KK5IM ------------------------------------------3---= == $39.95-10% = $35.95 
Arthur Collins, Radio Wizard by Ben Stearns -------------------- $18.95-10% = $17.05 


NEW! Miiller’s Collecting Science and Technology by Sterling 


~---------------------------------------------------------------- === -----=- $29.95-10% = $26.95 
Communications Receivers, The Vacuum Tube Era: 1932-1981 


by Raymond S. Moore, 4th edition. ------------------------------—- $19.95-10% = $17.95 
Heath Nostalgia by Terry Perdue, KSTP -————-__—______-___—-—- $14.95-10% = $13.45 
Hiram Percy Maxim by Alice Clink Schumacher ---------------- $19.95-10% = $17.95 


Oscilloscopes, Selecting and Restoring a Classic by Stan Griffiths, W7NI 
ROIS eI SE i IU SPS SUR SP RN Tee LB $24.95-10% = $22.45 


NEW! Radio-Craft: 50 Years of Radio by Gernsback -------- $15.95-10% = $14.35 
Radios By Hallicrafters by Chuck Dachis ------------------------- $29.95-10% = $26.95 


NEW I Radio Tubes and Boxes of the 1920s by Fathauer ---- $26.95-10% = $24.95 


Shortwave Receivers Past and Present, Communications Receivers 
1942-1997, 3rd edition by Fred Osterman === == —— $24.95-10% = $22.45 
Transmitters, Exciters & Power Amplifiers by Raymond S. Moore 

a2 2222222 - == 28-88 $$$ $2222 2 2-2-2822 nnn 2 2-2-2 == 8-82 == === $21.95-10% = $19.75 
Tube Lore by Ludwell Sibley ----------------------------------------- $16.95-10% = $15.25 
Tube Testers and Classic Electronic Test Gear by Alan Douglas -------------------------- 

wan nn nanan nn nnn nn nn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn $29.95-10% = $23.35 
Vintage Anthology, Book 1 by Dave Ishmael, WA6VVL -------- $14.95-10%= $13.45 
NEW/!70 years of Radio Tubes and Valves” 2nd Edition by Stokes 

wan nanan nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn $29.95-10% = $26.95 

Complete descriptions and photos of all books are available at www.ERMAG.com 


Four or more books are shipped free for US or Canadian orders! 
Please add $4.00 shipping and handling for one book and $1.00 for each additional book. 


ER Parts Unit Directory: 
If you need a part for a vintage restoration, send $2.00 and a large SASE (.37 postage) for a list 
of parts units. If you have a parts unit, consider putting it on the list. 
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W7FG tiue kadader Line 
Nominal Impedance: 600 Ohms 


\ 1 ; } a ae e Spreaders: light weight, Low wind load & long life. 
Wire: 16 Guage., 26 strand, 100% copper. One 
M ] conductor from your equipment to the far-end 
a ial Uu a S antenna insulator (supplied), No Splices! 
100ft. of Ladder Line with each Doublet Antenna 
Over 500 


Manufacturers 160-10 Meter Doublet Antenna..$74.00 
80-10 Meter Doublet Antenna.. 
40-10 Meter Doublet Antenna.. 


an 
10,000 Manuals 


Radio, Test Equipment, 50 Ft. of Ladder Line Only 
and Audio 


BU2/51 West 2155 Dr. 
Bartlesville OK, 74006 


In Business Since 1992 


Subscription Information 


Rates within the US: 
1st Class: $42.00 (mailed in envelope) 
2nd Class: $32.00 


Rates outside the US, by airmail only: 
Canada: US $48 
All other countries: US $60 


Electric Radio 
PO Box 582 
Pine Colorado, 80470-0582 
Office Hours: 9:00AM to 5:00 PM MT Monday to Saturday 
WWW.ERMAG.COM 
Visa, Mastercard and American Express, PayPal 
Telephone: 720-924-0171 (Call for FAX line) 
email: ER@OfficeOnWeb.Net 


Electric Radio 
PO Box 582 
Pine Colorado 
80470-0582 


PERIODICAL 


1/04 


JAMES BEYER W9ADJ 

6213 COUNTRYSIDE LN 

MADISON WI 53705-1025 
UasDeslTafcsdMossafafessaldMosssalafalatsaralfertatealst 


